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Abstract 


The  US  Department  of  Defense  has  identified  a  shortfall  in  bomber  and  trans¬ 
port  eapabilities  neeessary  to  exeeute  the  two  nearly  simultaneous  major 
regional  eontingeneies  ealled  for  in  the  president’s  national  seeurity  strategy. 
One  option  to  fill  the  bomber  and  transport  shortfall,  though  one  not  diseussed 
in  eurrent  studies,  is  to  develop  transport  bombers. 

This  study  addresses  three  main  questions  to  determine  the  transport 
bomber’s  usefulness.  The  first  is  whether  eommanders  ean  use  sueh  an  aireraft 
in  ways  that  truly  enhanee  foree  applieation  and  mobility  operations  without 
unduly  undermining  one  in  favor  of  the  other?  The  answer,  beeause  of  teehnol- 
ogy  enhaneements  and  budget  eonstraints,  is  definitely  yes.  The  seeond  ques¬ 
tion  targets  teehnology,  speeifieally,  by  asking  whether  engineers  eould  plaee 
some  elements  of  both  missions  on  a  single  aireraft?  Again,  the  answer  appears 
to  be  positive.  This  study  analyzes  budgetary  and  operational  eonstraints  in  an 
attempt  to  answer  the  question  of  the  appropriate  foree  mrx.  In  the  end,  either 
three  squadrons  of  C-17s  or  two  squadrons  of  B-747-400s  provide  the  neeessary 
eapability.  The  C-17  is  a  more  versatile  and  flexible  mobility  platform  than  the 
B-747,  and  engineers  have  identified  all  the  teehnologieal  ehallenges  that  will 
allow  it  to  rapidly  eonvert  into  a  bomber.  The  B-747,  on  the  other  hand,  ean 
employ  twiee  as  many  missiles,  earry  more  than  two  and  one-half  times  the 
number  of  eargo  pallets  and  fly  farther  than  the  C-17.  However,  its  ability  to 
“swing”  promptly  remains  unproven,  and  it  requires  intratheater  airlift  support 
to  move  its  eargo  to  forward  operating  bases. 
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Chapter  1 


Introduction 


It  was  not  appreciated,  and  has  scarcely  been  appreciated  today,  that  the  fight¬ 
ing  power  of  an  army  is  the  product  and  not  the  sum  of  the  arms  composing  it. 

-^.F.C.  Fuller 

Foundations  of  the  Science  of  War 

The  United  States  (US)  Department  of  Defense  (DOD)  has  identified  a 
shortfall  in  bomber  and  transport  eapabilities.  The  Bottom-Up  Review 
(BUR)  and  the  Mobility  Requirements  Study  (MRS)  outlined  the  bomber 
and  airlift  assets  (respeetively)  neeessary  to  exeeute  the  two  nearly  simul¬ 
taneous  major  regional  eontingeneies  (MRC)  ealled  for  in  the  president’s 
national  seeurity  strategy  (NSS).^  The  BUR  ealled  for  a  eonventional 
bomber  foree  strueture  in  1999  of  184  preeision-guided  munitions  (PGM) 
eapable  bombers,  100  of  whieh  would  be  neeessary  to  fight  the  first  MRC.^ 
Today,  the  US  Air  Foree  (USAF)  has  168  bombers  of  whieh  only  67  are 
PGM  eapable.^  Furthermore,  the  Nuelear  Posture  Review  (NPR)  reeom- 
mended  a  nuelear  eapable  foree  strueture  of  86  aireraft  (66  B-52s,  20  B- 
2s). The  BUR  ineludes  these  aireraft,  and  they  are  available  for  eonven¬ 
tional  use  unless  the  eommander  in  ehief  (CINC),  US  Strategie  Command, 
needs  to  withhold  them  for  the  nuelear  (deterrenee)  mission.  Similarly,  the 
MRS  highlighted  a  five-million-ton  mile  per  day  (MTM/D)  airlift  shortfall 
by  2003.®  An  inerease  of  pre-positioned  stoeks  has  eliminated  most  of  the 
airlift  shortfall.  The  remainder  of  the  shortfall  will  persist  throughout  the 
Future  Years  Defense  Plan. 

The  National  Command  Authorities  responded  to  the  shortfall  of 
bombers  and  transports  by  inereasing  the  level  of  risk  that  it  would  aeeept 
(from  no  risk  to  moderate)  in  the  two  MRC  seenarios  rather  than  by 
inereasing  foree  strueture.  This  deeision  refleeted  President  William  J. 
Clinton’s  eontinued  desire  to  eut  federal  budget  defieits,  as  well  as  the 
realization  of  a  more-or-less  natural  tendeney  of  requirements  to  exeeed 
foree  strueture  in  high-eost  bomber  and  transport  programs.  Real  DOD 
budget  authority  (after  inflation)  has  deereased  by  30  pereent  sinee  1990.® 
Likewise,  military  proeurement  deereased  59  pereent  and  researeh,  devel¬ 
opment,  test,  and  evaluation  (RDT&E)  deereased  by  20  pereent.^  Original 
aequisition  plans  for  the  B-2  and  C-17  ealled  for  132  and  210  aireraft 
respeetively,  but  the  Clinton  administration’s  drawdown  eurtailed  pro- 
duetion  at  20  B-2s  and  120  C-17s. 

One  option  to  fill  the  bomber  and  transport  shortfall,  though  one  not 
diseussed  in  eurrent  studies,  is  to  develop  transport  bombers. 
Multimission  aireraft  are  operationally  useful  and  praetieal  in  today’s 
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budget  environment,  as  exemplified  by  the  Pentagon’s  deeision  to  add  a 
surfaee  attaek  mission  to  the  F-22  air  superiority  fighter.  The  transport 
bomber,  if  operationally  and  teehnologieally  feasible,  eould  enhanee  flexi¬ 
bility  and  provide  a  greater  return  on  a  eostly  investment.  There  are  many 
examples  of  transports  being  used  in  foree  applieation  roles.  The  German 
air  foree  flew  Ar  232s  and  Ju  52/89/ 188/290s  as  transport  bombers  dur¬ 
ing  World  War  II.®  The  Freneh  used  C-119s  to  drop  napalm  on  targets 
around  Dien  Bien  Phu  in  1954.^  C-130s,  in  different  variants,  lay  elaim  to 
dropping  the  US’s  largest  bomb  in  eombat,  shooting  the  largest  aerial  gun, 
as  well  as  air  transporting  eargo  eontinuously  for  nearly  40  years. 
Today,  the  praetieality  of  employing  transport-type  aireraft  in  eombat 
roles  is  evident  in  the  P-3,  a  eonverted  Loekheed  Eleetra,  and  the  Air 
Foree’s  use  of  the  B-747  as  the  platform  for  the  new  airborne  laser. 

It  is  important  to  understand  that  sueh  multirole  aireraft  are  not  likely 
to  replaee  all  speeialized  aireraft.  Some  mission  requirements  will  always 
require  maximized  eapabilities.  For  example,  the  B-2  bomber  ean  pene¬ 
trate  almost  any  high  threat  environment  and  drop  eight  or  more  F-117 
equivalent  payloads  (depending  on  the  type  of  PGM).  Likewise,  it  would 
not  be  finaneially  prudent  to  integrate  a  bombing  eapability  on  every 
transport  aireraft.  The  real  question,  therefore,  is  not  whether  the  trans¬ 
port  bombers  should  eomprise  the  entire  fleet,  but  whether  sueh  dual  role 
aireraft  should  perform  some  part  of  the  bomber  and  transport  missions. 

Even  at  the  qualitative  level  of  this  analysis,  determining  the  usefulness 
of  bomber  transports  is  a  eomplex  ehallenge.  There  are  essentially  three 
main  questions  to  address.  The  first  explores  the  idea’s  operational  util¬ 
ity.  That  is,  ean  eommanders  use  sueh  dual  eapable  aireraft  in  ways  that 
truly  enhanee  foree  applieation  and  mobility  operations  without  unduly 
undermining  one  in  favor  of  the  other?  The  seeond  question  foeuses  on 
the  idea’s  teehnologieal  viability.  Can  the  eapabilities  required  for  at  least 
some  elements  of  both  missions  be  plaeed  on  a  single  aireraft?  The  third 
question,  and  the  hardest  to  quantify,  addresses  the  idea’s  praetieality. 
Given  the  realities  of  budgetary  and  operational  eonstraints,  what  are  the 
appropriate  foree  mrxes?  This  thesis  addresses  these  and  a  number  of 
eorollary  questions. 

This  thesis  first  examines  the  operational  parameters  of  the  transport- 
bomber  eoneept.  This  examination  ineludes  a  review  of  bomber  and  trans¬ 
port  requirements,  suggestions  on  how  to  make  eaeh  mission  more  effi- 
eient,  and  methods  of  redueing  transportation  requirements  while 
inereasing  available  firepower.  Next  will  be  a  diseussion  of  the  teehnologi¬ 
eal  problems  and  possibilities  of  marr34ng  desired  bomber  and  transport 
eapabilities  into  a  single  airframe.  For  this,  it  is  important  to  understand 
the  targeting  and  employment  methodology  neeessary  to  employ  ordnanee. 
These  requirements  dietate  the  aireraft  and  weapons  teehnology  neeessary 
to  employ  sueh  ordnanee  from  transport  aireraft.  Last,  we  address  whether 
transport-type  aireraft  ean  aeeept  this  teehnology  (ineluding  weapons) 
without  degrading  either  the  transport  or  bomber  missions.  The  third  main 
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area  is  the  operational  and  budgetary  eost  and  benefit  analysis  of  trans¬ 
port  bombers.  This  diseussion  also  provides  alternative  uses  for  transport- 
bomber  aireraft  to  satisfy  other  requirements.  It  eoneludes  with  a  diseus¬ 
sion  of  doetrinal  and  poliey  implieations  of  the  eoneept. 

Several  assumptions  underpin  this  study.  First,  the  baseline  time  frame 
used  for  the  operational  eoneepts  and  teehnology  outlined  in  this  study  is 
fiseal  year  (FY)  2005.  Seeond,  the  Ameriean  aversion  to  friendly,  and  even 
enemy,  easualties  and  eollateral  damage  drives  an  inereasing  relianee  on 
preeision-guided,  all-weather  munitions  and  delivery  platforms.  Third, 
eontinental  United  States  (CONUS)-based  military  forees  will  have  limited 
en  route  faeilities  available  to  support  their  overseas  employment.  Fourth, 
Air  Foree  weapons  and  aireraft  will  beeome  more  dependent  on  off-board, 
spaee-based  sensors  and  systems  for  navigation  and  target  guidanee. 
Fifth,  seenarios  and  hypothetieal  eoneepts  of  operations  take  into  aeeount 
BUR  assumptions,  faets,  and  figures. 

Any  evaluation  of  the  viability  of  sueh  dual  eapable  aireraft,  of  eourse, 
rests  on  their  merits,  with  a  mixed  fleet  of  speeialized  bomber  and  trans¬ 
port  aireraft  doing  the  same  job.  Ultimately,  the  purpose  of  this  paper  is 
to  present  the  war -fighting  CINCs  with  a  potential  solution  to  shortfalls  of 
bomber  and  transport  foree  strueture  and  eapabilities  by  exploring  new 
alternatives,  one  of  whieh  eould  ultimately  ehange  the  eharaeter  of  war. 
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Chapter  2 


Operational  Utility 


In  the  development  of  airpower,  one  has  to  look  ahead  and  not  backward  and  fig¬ 
ure  out  what  is  going  to  happen,  not  too  much  what  has  happened. 

— ^William  “Billy”  Mitchell 
Winged  Defense 

Any  new  weapons  platform,  as  a  matter  of  first  priority,  must  be  opera¬ 
tionally  viable.  This  means  it  must  have  the  eapabilily  to  do  the  job  in  its 
required  operating  environment.  In  the  ease  of  the  transport  bomber,  it 
must  be  able  to  operate  in  both  the  foree  enhaneement  and  foree  appliea- 
tion  environments  without  degrading  the  eapabilities  of  either  role.  This 
ehapter  seeks  eommonalities  in  the  operational  eharaeteristies  and  operat¬ 
ing  environments  of  the  bomber  and  transport  missions  that  suggest  the 
ability  of  a  single  aireraft  type  to  do  some  part  of  them.  First,  this  analysis 
begins  by  examining  bomber  and  transport  requirements  in  the  eontext  of 
the  BUR.  Seeond,  it  examines  ways  to  inerease  the  effieieney  of  the  existing 
fleet  of  US  bomber  aireraft,  and  it  reeommends  solutions  to  any  operational 
defieieneies  identified.  Third,  it  analyzes  whether  the  transport  bomber  ean 
aeeomplish  any  of  the  less  demanding  but  still  required  bomber  missions. 
Fourth,  this  ehapter  demonstrates  how  the  transport-bomber  eoneept,  if 
employed,  might  inerease  the  war -fighting  eapability  of  the  eombatant  eom- 
manders.  The  MRS,  BUR,  NPR,  and  the  Mobility  Requirements  Study 
Bottom-Up  Review  Update  (MRS  BURU)  provide  a  useful  point  of  departure 
for  evaluating  bomber  and  transport  requirements. 

Requirements 

Reeently,  four  major  studies  have  shaped  strategie  bomber  and  mobil¬ 
ity  requirements:  the  MRS  in  1992,  the  BUR  in  1993,  the  NPR  in  1994, 
and  the  MRS  BURU  in  1995.  ‘The  MRS  provided  the  basis  for  eurrent 
strategie  mobility  forees  and  a  eomprehensive  review  of  US  strategie 
mobility  for  the  1999  period.  The  Bottom  Up  Review  resulted  in  ehanges 
to  the  defense  strategy  and  overall  foree  strueture,  modernization,  and 
infrastrueture.”^  The  NPR  reeommended  strategie  nuelear  forees  suffieient 
to  deter  politieal  and  military  leaders  with  aeeess  to  nuelear  forees  from 
aeting  against  our  vital  interests. ^  The  reeommended  strategie  foree  of  20 
B-2s  and  66  B-52Hs  is  signifieant  beeause  it  allows  the  remaining 
bombers  to  foeus  strietly  on  eonventional  operations.  The  MRS  BURU 
analyzed  the  strategie  mobility  mix  to  ensure  the  nation  eould  sueeess- 
fully  exeeute  the  two  strategies.^  The  total  future  foree  strueture  neees- 
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sary  to  execute  the  two  MRC  strategies  is  a  function  of  the  amount  of 
assumed  risk. 

The  three  conventional  studies  set  out  to  identify  force  structure  neces¬ 
sary  for  conducting  three  war -fighting  phases  with  a  moderate  level  of 
risk.  The  BUR  defined  risk  as  “the  likelihood  of  an  undesirable  outcome.”'^ 
The  BUR  called  for  a  three-phased  strategy  to  stop  the  aggressor  (Phase 
I),  build  up  US  and  coalition  counterattack  forces  (Phase  II),  and,  subse¬ 
quently,  counterattack  and  defeat  the  fielded  forces  (Phase  III).  The  MRS 
BURU  concludes  that  the  sooner  halting  forces  are  in-theater,  the  lower 
the  risk.  Thus,  the  present  strategy  attempts  to  rapidly  deploy  US  land- 
and  sea-based  air  and  heavy  ground  forces  in  time  to  save  essential  ports, 
infrastructure,  and  other  critical  facilities.®  Current  scenarios  rely  on  air- 
power  to  provide  the  bulk  of  the  combat  power  in  Phase  I.  Figure  1  is  a 
notional  depiction  of  the  geographic  lines  associated  with  risk. 
Consequently,  airlift,  bombers,  and  some  fighters  are  the  priority  assets 
in  this  period.  Surface-based  forces  (and  their  requisite  sea  lift  minus  pre¬ 
positioned  assets)  do  not  play  a  large  role  in  the  halting  phase  because 
they  cannot  arrive  in  time  to  affect  its  outcome.  Phase  I  defines  halting 
risk  in  terms  of  forces  and  not  time.® 

The  objective  in  Phase  II,  the  build¬ 
up  phase,  is  to  provide  the  combat 
and  logistic  force  support  necessary 
for  the  counterattack  phase.  Phase  II 
forces  arrive  by  a  combination  of  sea 
lift,  airlift,  and  pre -positioned  assets 
(in  priority).  Planners  define  Phase  II 
build-up  risk  by  time  and  not  forces.”^ 
In  Phase  III,  US  and  coalition 
forces  carry  out  a  large-scale  air  and 
surface  counteroffensive  to  decisively 
defeat  the  enemy.  Combat  air  forces 
provide  firepower  against  the  entire 
spectrum  of  targets,  while  surface 
forces  attack  tactical  and  operational 
level  targets.  Sea  lift  is  the  primary 
mode  of  transportation  for  the  mate¬ 
rial  of  heavy  ground  units  and  force 
sustainment  during  the  counterat¬ 
tack  phase,  while  airlift  provides  the 
movement  of  time  critical  equipment 
and  personnel.  Planners  also  define 
Phase  III  risk  by  time  and  not  forces.® 
The  MRS,  BUR,  and  MRS  BURU  all  concluded  that  a  single  MRC 
required  100  PGM  capable  bombers  (184  bombers  total  aircraft  inventory 
[TAI]).  Twenty  percent  (37)  of  the  bombers  would  be  unavailable  (depot, 
training,  test,  etc.),  while  the  remainder  (47)  serve  in  attrition  reserve  or 
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in  a  nuclear  deterrent  role.  If  fewer  than  100  deployable  bombers  are 
available,  theater  eommanders  must  either  assume  additional  risk  or 
inelude  additional  assets  to  make  up  for  the  bomber  shortage.  There  is 
elearly  a  bomber  defieieney  in  the  event  of  a  seeond  MRC  sinee  there  are 
only  147  bombers  (after  the  20  pereent  degradation,  but  before  attrition) 
to  serve  both  theaters. 

The  MRS  BURU,  after  extensive  war  gaming,  modeling,  and  simulation, 
established  a  eargo  airlift  requirement  of  49.4  to  51.8  MTM/D.  Figure  2 
illustrates  this  requirement. 
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*  MRS  BURU  recommended  a  range  of  49.4-51 .8  MTM/D  depending  on  levels  of  prepositioning  and  regeneration. 


Figure  2.  Strategic  Airiift  Capacity 


The  analysis  models  alreraft  loading,  movements  and  cargo  delivery  on  a  Time- 
Phased  Force  Deployment  Data  (TPFDD)  timeline  established  by  the  JCS  to 
meet  the  needs  of  supported  ClNCs.  The  models  compute  timelines  for  dellveiy 
and  then  wargames  assess  the  resultant  Impact  to  combat  effectiveness.  This 
analysis,  conducted  as  an  Iterative  process,  determined  that  airlift  Is  most  sig¬ 
nificant  early  In  the  scenario,  during  the  halting  phase,  before  sealift  arrives. 

The  Air  Mobility  Command  (AMC)  uses  49.4  MTM/D  for  broad  force  structure 
planning  assuming  sufficient  levels  of  prepositioning  and  regeneration  of  war¬ 
fighting  materials  from  the  first  to  the  second  MRC.® 

Another  measurement  of  airlift  eapability  and  requirements  is  “elosure,” 
or  eumulative  daily,  “tons  delivered”  to  a  theater.  Closure  requirements 
mateh  how  mueh  the  CINC  needs  (expressed  in  short  tons  [s/t]),  and 
when  he  needs  it  (measured  in  days),  against  the  fleet  eapability.  The 
“delta”  between  the  two  is  the  risk.  It  is  limited  to  that  one  seenario,  fleet, 
and  point  in  time  but  is  illustrative  of  a  partieular  airlift  fleet’s  eapability 
to  support  that  war-fighting  eommander.^®  Figure  3  illustrates  the  rela¬ 
tionship  between  lift  requirements  and  total  lift  available. 
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Figure  3.  Notional  Closure  Requirement 

The  most  demanding  MRC  eenters  on  Southwest  Asia.  The  low  number 
of  deployed  forees,  eoupled  with  the  long  distanee  to  the  theater,  present 
a  number  of  ehallenges  to  planners.  Phase  I  deployment  forees  inelude 
substantial  air  forees,  light  infantry  and  Marines,  and  a  number  of  heavy 
brigades  and  naval  earrier  battle  groups.  Coalition  forees  provide  addi¬ 
tional  ground,  air,  and  naval  firepower.  In  Phase  I,  the  CINC  does  not  want 
to  mass  troops — he  wants  to  mass  fires.  Long-range  aireraft  with  PGM 
inerease  his  ability  to  do  this.  After  all,  stopping  the  foree  early  is  a  eriti- 
eal  part  of  the  strategy. 

There  is  a  potential  trade-off.  It  may  be  possible  to  exehange  some  trans¬ 
port  eapability  early  in  the  MRC  seenario  for  use  in  a  foree  applieation  role. 
By  stopping  the  invading  foree  earlier  than  planned  (between  the  border  and 
the  moderate  risk  line  in  fig.  1),  the  CINC  ineurs  a  lower  level  of  risk. 
Further,  by  redueing  this  risk,  he  ostensibly  reduees  overall  eounterattaek 
foree  and  transportation  requirements.  Converting  some  transport  sorties 
into  transport-bomber  missions  provides  a  greater  opportunlly  to  mass  fires 
on  the  invading  army,  thus  inereasing  the  likelihood  of  halting  the  enemy 
forees  early.  On  the  other  hand,  if  the  invading  foree  proeeeds  beyond  the 
moderate  risk  line,  exehanging  transport  for  bomber  missions  may  stop  the 
invading  foree  from  damaging/ destroying  ports  and  airfields,  thus  keeping 
them  open  and  thereby  redueing  the  amount  of  required  lift. 

Bomber  Analysis 

The  fundamental  eharaeteristies  that  distinguish  heavy  bombers  from 
other  weapons  are  their  long  range  and  their  substantial  payload  eapabil¬ 
ity.  They  ean  deliver  large,  diverse  payloads  virtually  anywhere  in  the 
world  in  a  matter  of  hours.  That  means  they  have  inherent  advantages  in 
situations  where  massive  and/or  sustained  firepower  matter,  partieularly 
if  the  attaeks  must  oeeur  at  long  range  from  relatively  safe  bases.  The  US 
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political  establishment  has  limited  options  for  bringing  foree  to  bear  in  the 
early  period  of  an  emerging  eonfliet  as  foree  strueture  reeedes  from  overseas 
bases  and  shrinks  in  size.  The  bomber  fleet  of  B-52s,  B-ls,  and  B-2s  may 
be  the  only  praetleal  option  where  eommanders  need  massive  or  sustained 
firepower  (more  so  if  naval  foree  is  not  available). Eaeh  bomber  brings 
unique  war -fighting  eapabilities  to  the  seene. 

The  eharaeteristies  and  eapabilities  of  USAF  heavy  bombers  have 
evolved  along  with  ehanges  in  national  poliey,  the  threat,  and  teehnology. 
The  eold  war’s  ereation  of  the  B-52,  B-1,  B-2,  and  their  requisite  weapons 
are  testimony  of  this  faet.  The  B-52  remains  the  most  versatile  bomber  in 
the  fleet.  It  ean  earry  the  full  eomplement  of  eonventional  and  nuelear 
weapons  and  ean  operate  in  low  threat  environments  autonomously, 
medium  threat  environments  with  some  taetieal  support,  and  alone 
against  targets  in  high  threat  environments  with  its  long-range  eruise 
missile  (LRCM)  eapability.  In  terms  of  diversity  of  mission  eapabilities  and 
weapons  mixes,  it  is  the  most  eapable  eonventional  bombing  platform  in 
the  world  today.  In  the  Persian  Gulf  War,  68  B-52s  flew  more  than  1,600 
sorties  and  dropped  72,000  weapons,  representing  over  27,000  tons  of 
munitions  (42  pereent  of  the  USAF  and  30  pereent  of  all  US  bomb  ton¬ 
nage).  It  is  also  the  only  US  bomber  eurrently  eapable  in  the  antiship¬ 
ping  operations.  A  major  weakness  is  its  large  radar  eross  seetion  (RCS) 
that  makes  it  vulnerable  to  radar  guided  surfaee-to-air  (SAM)  missiles.  As 
a  result,  it  will  most  likely  operate  in  a  standoff  mode  to  remain  surviv- 
able  until  the  radar  and  enemy  air  threats  are  redueed/suppressed  to  the 
point  that  aireraft  ean  safely  penetrate  hostile  airspaee. 

The  B-IB  is  ready  to  take  over  the  eore  bomber  role  from  the  B-52. 
Roekwell  designed  the  B-1  to  penetrate  Soviet  airspaee  below  the  defen¬ 
sive  radar  deteetion  threshold  at  subsonie  speed  and  deliver  strategie 
nuelear  weapons  on  seleeted  targets  with  a  high  degree  of  aeeuraey.  The 
B-1  has  less  than  a  third  the  RCS  of  the  B-52  and  is,  therefore,  less 
deteetable  in  the  radar  environment.^^  The  US  government’s  reeent  deei- 
sion  under  the  Strategie  Arms  Reduetion  Treaty  (START)  II  to  restriet  the 
aireraft  to  a  eonventional- only  mission  has  given  new  direetion  to  the 
employment  of  the  B-1.  The  aireraft’s  speed,  agility,  and  weapons  earriage 
eapability  make  it  nearly  four  times  more  effeetive  per  sortie  than  a  eom- 
parably  equipped  F-15E  (or  F-111)  on  eertain  eritieal  air-to-surfaee  mis¬ 
sions.  START  I  and  START  II  limitations,  however,  prohibit  the  B-1  from 
employing  the  eurrent  family  of  long-range  eonventional  eruise  missiles. 
This  limits  the  B-ls  to  freefall  and  short-range  standoff  weapons. 

Engineers  designed  the  B-2  to  penetrate  enemy  defenses,  seareh, 
aequire,  and  destroy  fixed  and  mobile  targets,  and  eoordinate  the  aetions 
of  other,  less  eapable  aireraft.  The  eombination  of  stealth,  information 
proeessing,  and  large  earriage  eapability  make  it  the  eenterpieee  of  any 
halting  foree.  Ameriea’s  “flagship”  bomber  is  also  the  most  eomplieated.  It 
is  a  highly  integrated,  software-intensive  system,  eontaining  226  eomput- 
ers,  69  software  programs,  14  mil-standard- 1553B  data  buses,  and  113 
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processor-to-processor  interfaces.^®  Unfortunately,  despite  the  proven 
bomber  shortfall,  the  DOD,  with  USAF  agreement,  has  chosen  not  to  pur¬ 
chase  additional  B-2s  because  of  their  high  unit  cost.^^  Table  1  contains 
a  summary  of  US  heavy  bomber  characteristics. 


Table  1 

Characteristics  of  Heavy  Bombers  Fiscal  Year  2001 


Characteristics 

B-52H 

B-1B 

B-2A 

RCS 

Very  High 

Moderate 

Very  Low 

Speed 

Slow 

Fast 

Moderate 

Versatility 

Widely  Tested 

Conventional  Only 

Untested 

Combat 

Experience 

Vietnam,  Gulf 

War 

None 

None 

Defensive  Suite 

Outdated 

Some  EW 

Deficiencies 

Stealth  is  best 
defense 

Combat  Radius* 

3,000  nautical  miles 

2,625  nautical  miles 

2,500  nautical  miles 

Crew  Ratio" 

1.40 

1.50 

1.31 

Payload 

64,000  lbs 

64,000  lbs 

40,000  lbs 

'Provided  by  Headquarters  Air  Combat  Command/XPF. 

"Defined  as  the  number  of  funded  aircrews  per  primary  aircraft  assigned. 

Source:  Provided  by  Headquarters  Air  Combat  Command/DOSB 


Since  the  Gulf  War,  more  than  11  major  studies  have  attempted  to  iden¬ 
tify  the  roles  and  missions  of  heavy  bombers  as  a  prerequisite  to  address¬ 
ing  bomber  force  structure  requirements.  The  fact  that  there  have  been  so 
many  formal  studies  in  such  a  short  period  is  testimony  to  the  military  and 
political  interest  in  the  subject.  These  studies,  however,  have  highlighted 
four  missions  that  cover  much  of  the  range  of  bomber  operations.  The  mis¬ 
sions  are  (1)  suppression  of  infrastructure,  (2)  halting  of  invading  armies, 
(3)  defeat  of  enemy  air  defenses,  and  (4)  attacks  on  critical  mobile  targets.^® 
The  dynamics  of  the  modern  conventional  battlefield  demand  more  flex¬ 
ibility  than  that  of  the  nuclear  battlefield.  Bomber  missions,  scheduled 
against  relatively  immobile  targets,  traditionally  required  long  planning 
times.  One  way  of  achieving  the  desired  flexibility  is  by  providing  bombers 
more  robust  communications,  onboard  (or  off-board)  sensing,  and  com¬ 
puting  capabilities. 

The  characteristics  of  such  (dymamlc)  missions  are  penetration  Into  an  Inte¬ 
grated  air  defense  system  (IADS)  consisting  of  area  and  terminal  defenses,  tar¬ 
get  acquisition  and  Identification,  and  the  ability  to  retarget  based  on  late-arriv- 
Ing  Intelligence  data.  Missions  to  halt  Invading  armies  involve  only  limited 
penetration  of  national  IADS.  The  tactical  defenses  of  the  maneuver  forces,  as 
well  as  fighter  forces  tasked  for  peripheral  and  point  defenses,  form  the  basic 
defense  environment.  Missions  to  defeat  enemy  air  defenses  Involve  slmultane- 
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ous  attack  of  enemy  airfields  and  flxed/mobile  long-range  surface-to-air  mis¬ 
siles  (SAMs).  Finally,  missions  to  attack  critical  mobile  targets  such  as  theater 
ballistic  missile  launchers  and  high-value  command  assets  stress  target 
search,  acquisition.  Identification,  and  Interpretablllty  capabilities. 

Said  another  way,  penetrating  platforms  need  defensive  systems,  sensors, 
offensive  avionies  systems,  weapons,  and  eommand  and  eontrol  systems 
eapable  of  operating  above  the  modern  battlefield.  Table  2  illustrates  eaeh 
bomber’s  eapability  to  eonduet  the  four  mission  areas  in  FY  2001,  as  well 
as  the  baseline  threat  in  a  typieal  Southwest  Asia  seenario  MRC. 

Table  2 

Bomber  Mission  Areas 


B-52H 

B-1B 

B-2A 

Target 

Quantity 

Number 
of  Aimpoints 

Suppress  Infrastructure** 

X 

X 

X 

193 

3,705 

Halt  Invading  Armies* 

X 

X 

X 

10,650 

10,650 

Defeat  Enemy  Air  Defenses** 

X 

42 

252 

Attack  Criticai  Mobiie  Targets* 

X 

1,000 

1,000 

Totai 

1 1 ,887 

15,607 

’Targets  from  Bottom-Up  Review  analysis  of  threats  for  a  major  regional  contingency 
"Fixed  Infrastructure/suppression  of  enemy  air  defenses  (SEAD)  target  list  from  Iranian  scenario 

Sources:  The  numbers  depicted  are  taken  from  a  range,  neither  at  the  low  nor  high  end,  from  those  used  in  the  BUR.  They  are 
presented  in  finished  form  in  the  Boeing  Defense  &  Space  Group  Briefing  titled,  Evaluation  of  Alternative  Combined  Arms  Study 
Forces  Structures,  February  1995,  OA951561.The  primary  source  for  these  numbers,  however,  is  An  Assessment  of  the  Bottom- 
Up  Review:  Hearings  Before  the  Military  Forces  and  Personnel  Subcommittee  of  the  Committee  on  the  Armed  Services,  House 
of  Representatives,  103d  Cong.,  2d  sess.,  1  and  22  March  1944,  28. 


Scenarios,  weapons  earriage  eapabilities,  and  erew  ratios  prevent  exist¬ 
ing  bombers  from  eapitalizing  on  their  substantial  payload  eapabilities. 
The  four  mission  areas  outlined  in  table  2  produeed  in  exeess  of  15,000 
aimpoints  for  a  single  MRC  in  Phase  I.  Infrastrueture  and  invasion  forees 
aeeount  for  nearly  92  pereent  of  the  target  set.  The  number  of  aimpoints 
nearly  triples  during  the  build-up  and  eounterattaek  phases.  In  eompari- 
son,  US  and  eoalition  forees  attaeked  approximately  40,000  aimpoints  (of 
all  types)  during  the  Gulf  War.  US  planners  generally  believe  the  enemy 
must  be  attrited  by  30  pereent  before  the  invading  forees  reaeh  their  eul- 
minating  point.  Applied  to  the  target  set  in  table  2,  this  represents  nearly 
4,700  aimpoints,  of  whieh  3,200  are  eombat  vehieles.^^ 

On  D  day,  air  eommanders  will  most  likely  restriet  B-52s  to  employing 
LRCMs  only  until  they  ean  suffieiently  reduee  the  air  and  SAM  threats.  In 
the  absenee  of  radar  threats,  the  B-52  has  a  plethora  of  munitions  eom- 
binations  it  ean  employ.  As  table  2  shows,  there  are  more  than  1,200  aim- 
points  assoeiated  with  enemy  air  defense  threats,  and  it  would  take  10 
days  to  attaek  all  of  these  targets  with  B-2s  alone  (longer  if  planners  use 
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less  than  all  16  operational  B-2s).  The  B-52s  ean  assist  other  forees  in 
halting  the  invading  enemy  or  eontinue  to  strike  infrastrueture  targets 
onee  these  targets  are  negated. 

B-ls  will  be  the  primary  bomber  employed  against  invading  forees.  These 
alreraft  would  use  weapons  sueh  as  Joint  Standoff  Weapons  (JSOW)  or  Wind 
Correeted  Munitions  Dispensers  (WCMD)  with  sensor  fused  weapons  (SFW) 
smart  antiarmor  submunitions.  In  a  detailed  eomputer  simulation  spon¬ 
sored  by  RAND  for  the  USAF,  three  B-2s  destroyed  350  out  of  750  (40  per- 
eent  attrition)  eombat  vehleles  within  an  Iraqi  armored  division  in  road 
mareh  formatlon.^^  The  B-2s  used  weapons  similar  to  WCMD.  The  WCMDs 
destroyed  nearly  200  eombat  vehleles  (26  pereent  attrition)  when  the  Iraqis 
spread  out  into  an  attaek  formation.  While  B-2s  will  not  be  eonligured  to 
earry  WCMDs,  the  B-1  will.  The  B-1  aehieves  praetieally  the  same  weapons 
effeets  as  the  B-2  in  this  seenario.  Eaeh  B-1  ean  eover  a  target  area  with  over 
1,200  submunitions,  effeetively  destroying  an  Iraqi  armored  brigade  in  road 
mareh  or  a  battalion  in  attaek  formation. In  other  words,  four  B-ls  ean 
eause  an  invading  armored  division  to  stop  offensive  operations.  Table  3 
illustrates  the  earriage  eapabHity  of  the  various  bombers.^® 

Having  eapable  bomber  platforms  is  not  enough,  however,  if  there  are  not 
suffieient  erews  to  generate  aU  of  the  sorties  possible.  Bomber  erew  ratios  are 
insuffieient  to  fly  the  quantity  and  types  of  sorties  that  may  be  required  in  an 
MRC.  During  the  Gulf  War,  B-52s  flew  sorties  from  Diego  Gareia,  Saudi 
Arabia,  Spain,  and  the  CONUS.  Beeause  of  the  sortie  distanees  involved, 
planners  flew  the  Saudi  Arabian  bombers  at  nearly  twlee  the  normal  rate,  the 
Diego  Gareia  and  Spanish-based  alreraft  at  the  normal  rate,  and  the 
Barksdale  AFB,  Louisiana,  alreraft  at  a  less  than  normal  rate.  Postwar  analy¬ 
sis  proved  that  in-theater  and  CONUS-based  bombers  needed  at  least  2.0 
erew  ratios  to  be  effeetlve.^^  However,  table  1  illustrates  that  erew  ratios  are 
well  short  of  the  requirement  and  may  be  a  limiting  faetor  in  long-term 
bomber  sortie  generation.  Thus,  options  in  future  MRCs  inelude  (1)  erews  fly 
more  sorties  than  eurrently  programmed,  (2)  erews  fly  longer  duration  sor¬ 
ties,  or  (3)  alreraft  are  tasked  at  less  than  maximum  surge  or  sustainment 
eapabilities.  In  seenarios  like  an  MRC  Phase  I,  option  3  is  unaeeeptable 
unless  other  assets  are  found  to  replaee  the  lost  eombat  power. 

Transport  Analjrsis 

Nearly  every  faeet  of  national  seeurity  and  national  military  strategy  exe- 
eutlon  requires  military  transport.  Nowhere  is  this  better  illustrated  than  in 
the  eurrent  national  military  strategy  where  airlift  leads  or  assists  in  19  of 
the  22  speeifie  military  tasks. Ameriea’s  post-eold-war  rebasing  of  forees 
from  forward  loeations  to  the  CONUS  resulted  in  a  deerease  in  routine  sus¬ 
tainment  airlift  requirements  but  an  inerease  in  eontlngeney  lift  require¬ 
ments.  The  US  military  uses  airlift  eontinually  in  training,  exereises,  and 
eontingeneies;  and  numerous  US  governmental  and  nongovernmental  agen- 
eies  proeure  military  airlift  when  eommereial  airlift  is  either  not  available,  not 
appropriate,  or  eounter  to  national  interests.  Furthermore,  beeause  the 
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Table  3 

Heavy  Bomber  Conventional  Carriage  Capabilities  Fiscal  Year  2003 


B-52H 

B-1B 

B-2A 

Weapon  Type 

Weapon  Name 

Number  of  Weapons 

Direct  Attack 

--  Freefall 

Mk-82/M117GP 

Bombs 

51 

84 

80/36 

Mk-84  GP  Bombs 

18 

— 

16 

Mk-20  Rockeye 

24 

— 

— 

CBU-87/89/97  (SFW) 

24 

30 

34 

Mk-55  Mines 

20 

— 

— 

Mk-62  Mines 

— 

84 

80 

--  Accurate 

JDAM  -  GBU-31 

12 

24 

16 

WCMD  -  CBU-103/105 

16 

30 

— 

GAM  -  GBU-36 

— 

— 

16 

GAT 

— 

— 

16 

--  Precision 

None 

— 

— 

— 

Stand-Off 

-  Accurate 

CALCM  -  AGM-86 

20 

— 

— 

JSOW- AGM-154 

12 

12 

— 

-  Precision 

Harpoon  -  AGM-84 

8 

— 

— 

RAPTOR -AGM-1 42 

3 

— 

— 

JASSM  -  AGM-XXX 

12 

12 

8 

United  States  has  the  world’s  only  robust  strategie  mobility  system — and, 
more  speeifieaUy,  its  only  strategie  airlift  system — it  provides  lift  for  numer¬ 
ous  eountries  and  organizations  for  peaeekeeping,  humanitarian  assistanee, 
administrative  unit  deployments /redeployments,  ete. 

The  inereasing  demand  of  the  US  government  to  use  US  military  air 
transport  as  a  sign  of  Ameriean  presenee  translates  into  an  air  trans¬ 
portation  requirement  that  often  exeeeds  eapaeity.  Table  4  illustrates  the 
aetual  eommitment  rates  of  the  five  major  mobility  weapon  systems  within 
the  AMC  for  the  last  three  and  one-half  years.  Upon  reviewing  the  eom¬ 
mitment  rates,  it  appears  that  substantial  exeess  eapaeity  exists. 
However,  when  eompared  against  the  mission  eapable  (MC)  rates,  it  is  evi¬ 
dent  that  little  or  no  exeess  exists.  The  KC-135s  are  flying  some  airlift  mis¬ 
sions  now;  however,  their  primary  task  in  an  MRC  will  eontinue  to  be  air 
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refueling.  The  table  also  omits  the  substantial  amount  of  eontraet  airlift 
that  AMC  hires  from  the  Civil  Reserve  Air  Fleet  partieipants.  In  the  event 
of  an  MRC,  the  greater  part  of  lift  (exaet  number  elassified)  is  dedieated  to 
the  war  effort.  Planners,  however,  reserve  50  pereent  of  the  fielded  forees 
for  the  seeond  MRC,  and  most  of  these  forees  will  lose  some  of  their  lift. 
This  will  have  a  negative  impaet  on  readiness  rates.  Purehasing  additional 
transport  aireraft  above  the  programmed  eeiling  of  120  C-17s  eould  alle¬ 
viate  some  of  the  identified  shortfalls.  It  would  provide  additional  lift  to  the 
war-fighting  CINC  as  well  as  eontinued  support  to  the  other  airlift  eus- 
tomers  not  aetively  partieipating  in  the  MRC. 


Table  4 

Air  Mobility  Command  Aircraft  Commitment  Rates 


Aircraft 

MC  Rates 
Actual/Standard 

%  of  Fleet  Committed 

FY  93  FY  94  FY  95  FY  96* 

C-5 

68.45% 

75% 

67.51 

68.57 

62.72 

63% 

C-141 

71 .90% 

80% 

70.57 

81.28 

71.10 

71% 

C-17 

82.07% 

82.5% 

N/A 

71.67 

66.50 

84% 

KC-10 

93.8% 

85% 

69.48 

69.21 

56.71 

66% 

KC-135 

84.3% 

85% 

33.20 

34.85 

37.83 

36% 

'Through  February  1996 

Sources:  Fleadquarters  AMC/LGQA  defines  MC  rates  as  the  percentage  of  aircraft  hours  that  were  fuiiy  and  par- 
tiaiiy  MC  for  a  unit  over  a  specified  period.  AMC  Pamphiet  21102,  atch  1,  OPR/LGQA,  18  December  1995,  13 
and  16.  Commitment  rates  are  defined  as  the  percentage  of  aircraft  scheduied  and  designated  for  Fleadquarters 
TACC/XOO/XOC  tasked  missions,  spares,  and  alerts,  and  local  missions  (not  local  spares),  operations  and 
maintenance  ground  trainers,  field  training  detachment  trainers,  and  static  displays. 


The  operating  eharaeteristies  of  bombers  and  strategie  transports  are 
similar.  First,  “bombers  and  strategie  transports  are  different  from  other 
aireraft  in  terms  of  their  long  range  and  substantial  payload  eapabilities. 
They  ean  deliver  large,  diverse  payloads  virtually  anywhere  in  the  world  in 
a  matter  of  hours.  That  means  they  have  inherent  advantages  in  situa¬ 
tions  where  massive  and/or  sustained  firepower  matter,  partieularly  if  the 
attaeks  need  to  be  made  at  long  range  from  relatively  safe  bases. 
Seeond,  they  are  both  transport  aireraft  in  the  sense  that  they  have  inter¬ 
nal  “boxes”  in  whieh  they  ean  earry  “eargo.”  Third,  the  basie  operational 
eharaeteristies  and  requirements  for  sueeessfully  aerially  delivering  the 
“eargoes”  of  both  types  of  aireraft  are  mueh  the  same.  Bomber  and  trans¬ 
port  pilots  making  airdrops  must  maneuver  their  aireraft  into  a  position 
from  whieh  the  sensor  ean  aequire  the  target.  Eaeh  erew  must  plaee  the 
aerially  delivered  eargo  within  aeeeptable  launeh/drop  parameters.  Eaeh 
erew  must  maneuver  the  aireraft  to  a  preeise  release  point  where  the  aeri¬ 
ally  delivered  items,  aeeounting  for  ballistie  properties,  travel  to  the 
desired  impaet  point.  Thus,  airdrop  qualified  transport  personnel  appear 


14 


to  provide  a  pool  from  which  to  draw  crew  members  for  the  potential 
transport-bomber  mission,  much  like  they  do  today  for  the  C-141  special 
operations  missions.  Using  the  transport  aircraft  in  the  bomber  role 
allows  planners  to  capitalize  on  the  high  crew  ratios  of  the  transport  fleet. 

High  crew  ratios  allow  transport  forces  to  conduct  continuous  world¬ 
wide  operations,  allowing  planners  to  maximize  aircraft  utilization.  As 
table  5  illustrates,  active  duty  crew  ratios  range  from  1.8  to  3.0,  but  when 
the  secretary  of  defense  (SECDEF)  mobilizes  the  air  reserve  component 
(ARC),  these  expand  from  3.5  to  5.0.^°  These  crew  ratios,  coupled  with 
high  aircraft  utilization  rates,  permit  sustained  operations  from  the 
CONUS  and/or  allow  multiple  sorties  from  a  forward  operating  base 
(FOB).^^  Transport  shortages  appear  to  be  a  peacetime  and  contingency 
reality,  although  changes  in  operational  concepts  may  bring  some  relief. 
Operational  characteristics,  payload,  range,  and  crew  ratios  appear  favor¬ 
able.  The  question  that  remains  is,  “Why  take  the  operational  risk?” 


Table  5 

Characteristics  of  Transports  Fiscal  Year  2002 


Characteristics 

C-5B 

C-17A 

KC-10A 

Max  payload/Range 

291K/1,530  NM 

160K/2,400  NM 

170K/? 

Payload/3,200  NM 

180K  lbs 

11  OK  lbs 

170K  lbs 

#  of  463L  Pallets 

36 

18 

27/23  w  pax 

Airdrop  Capable 

Yes 

Yes 

No 

SATCOM  Capable 

Military 

Military 

Commercial 

RTIC  Capable 

POM  Initiative 

POM  Initiative 

POM  Initiative 

GPS  Capable 

Yes 

Yes 

Yes 

Mil  Std  Data  Bus 

Yes 

Yes 

No 

Crew  Ratio  (Active/ARC) 

1 .8/1 .8 

3.0/2.0 

2.0/1 .5 

GPS — Global  Positioning  System 
NM — nautical  mile 
RTIC — real  time  into  the  cockpit 
SATCOM — satellite  communications 


Transport  Bombers 

Given  that  the  bomber  fleet  falls  short  of  requirements,  and  that  the  trans¬ 
port  fleet  has  the  latent  capability  to  augment  the  bomber  fleet,  the  question 
remains,  “in  what  way  and  to  what  extent?”  The  probable  best  answer  to  this 
question  begins  by  remembering  that  the  goal  in  Phase  I  is  to  halt  an  invad¬ 
ing  force  and  that  nearly  75  percent  of  the  targets  are  mobile.  Thus,  the  best 
use  of  available  assets  might  be  to  focus  heavy  bombers  on  mobile  targets 
while  attacking  the  fixed  targets  with  other  assets,  including  transport 
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bombers.  While  transport  alreraft  will  not  be  survivable  over  enemy  territory, 
they  do  offer  promise  in  the  nonpenetrating,  standoff  mission  areas.  The  only 
weapons  that  eurrently  fiU  that  need  are  ALCMs. 

The  eruise  missile  earrier  eoneept  is  not  a  new  idea  for  transport  air- 
eraft  use.  Seeretary  of  Defense  Harold  Brown  seriously  eonsidered  it  in  the 
late  1970s  as  a  replaeement  for  the  eaneeled  B-IA.^^  The  idea  of  a  single 
aireraft  earrying  up  to  72  eruise  missiles  interested  the  seeretary,  but  he 
deeided  to  modify  the  B-52  instead  of  proeuring  a  wide-body  eruise  mis¬ 
sile  earrier  beeause  the  bombers  were  already  “hardened”  for  the  nuelear 
mission.  That  eoneern  is  not  as  relevant  today. 

Transport  bombers  ean  substantially  inerease  an  air  eommander’s  tar¬ 
geting  eapability.  A  squadron  of  transports  earrying  20  eonventionally  air 
launehed  eruise  missiles  (CALCMs)  eaeh  (same  eapaeity  as  existing  B-52s) 
eould  target  240  aimpoints  or  6  pereent  of  the  fixed  targets  (previously  iden¬ 
tified  in  table  4)  on  one  strike.  Further,  beeause  a  transport  aireraft  on  the 
ramp  does  not  have  the  politieal  “baggage”  that  a  bomber  does,  host  nations 
may  allow  disereet  basing  for  transport-bomber  operations.  This  would 
allow  planners  to  eapitalize  on  the  robust  erew  ratios  and  high  aireraft  uti¬ 
lization  rates,  thus  generating  more  sorties  per  aireraft  per  day.  Aireraft 
sueh  as  the  C-5  eould  deliver  60  or  more  weapons  per  aireraft,  720  per 
squadron  on  eaeh  strike.  By  using  the  transport  aireraft  to  augment  exist¬ 
ing  bomber  eapability,  air  eommanders  eould  exhaust  the  infrastrueture 
and  fixed  air  defense  targets  list  sooner,  allowing  the  bombers  and  other  tae- 
tieal  assets  to  penetrate  and  strike  at  the  fielded  forees  or  other  target  sets. 

In  eontrast,  by  using  the  transport  aireraft  to  strike  the  fixed  targets 
alone,  bombers  and  other  taetieal  assets  ean  attaek  fielded  forees  earlier 
and,  ostensibly,  foree  them  to  halt  sooner  than  they  otherwise  would  have 
if  allowed  to  go  unimpeded.  Bombers  ean  attaek  more  aimpoints  against 
eombat  vehieles  than  fixed  infrastrueture  by  using  weapons  with  smart 
submunitions.  LRCMs  with  high  explosive  warheads  ean  only  strike  one 
aimpoint.  Consequently,  a  B-52  with  20  CALCMs  strikes,  at  most,  20  aim- 
points.  In  eontrast,  a  B-52  or  B-1  ean  earry  16  or  30  WCMD  weapons 
respeetively.  WCMDs  with  40  SFW  submunitions  averaged  over  three  eom¬ 
bat  vehiele  kills  per  weapon  in  RAND’s  wargaming  models.  That  equates  to 
as  many  as  90  vehieles  per  bomber  sortie. In  other  words,  freeing  up 
bombers  to  strike  fielded  forees  produees  a  greater  than  four-to-one  kill 
ratio  advantage  over  bombers  striking  fixed  targets  with  eruise  missiles. 

Transport  bombers  ean  use  existing  airlift  platforms,  eommunieations  and 
eomputer  proeessing  equipment,  and  operating  eoneepts  to  reduee  eosts  and 
allow  the  aireraft  to  “swing”  from  one  role  to  the  other.  Sinee  AMC  equips 
transports  (or  will  by  FY  2005)  with  satellite  eommunieations  (SATCOM), 
GPS,  and  possibly  real  time  in  the  eoekpit  (RTIC),  they  ean  ostensibly  oper¬ 
ate  and  eommunieate  with  any  eommander,  anywhere  in  the  world,  at  any¬ 
time.  Current  teehnology  is  suffieient  to  employ  LRCMs  without  the  aid  of 
expensive  onboard  sensors.  Planners  ean  load  weapons  with  targeting  infor¬ 
mation  before  flight,  and  the  eapability  exists  to  retarget  the  weapons  in  flight 
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if  necessary.  Engineers  should  design  the  system  so  that  qualified  crews  can 
employ  the  weapons  using  RTIC  outside  the  range  of  threats.  The  goal  is  not 
only  to  make  as  few  modifications  to  the  transport  airframe  as  possible,  so 
as  not  to  adversely  affect  either  mission,  but  to  improve  both  missions  with 
the  improvements  that  are  made.  This  translates  into  more — and  more 
responsive — capability  for  the  war -fighting  commander. 

Conclusion 

The  limited  number  of  both  bombers  and  transports  requires  employ¬ 
ment  concepts  that  capitalize  on  the  strengths  and  minimize  the  weak¬ 
nesses  of  both.  The  bomber  concept  should  be  one  that  masses  the  most 
fires  on  the  invading  force  so  as  to  halt  it  prior  to  the  loss  of  territory  or 
critical  facilities.  This  destruction  occurs  quickest  when  the  B-52s  and  B- 
Is  employ  WCMD  weapons  against  armored  forces.  Transport  bombers 
can  support  them  in  this  endeavor  by  either  augmenting  the  B-52  in  the 
nonpenetrating  standoff  role  against  fixed  infrastructure  targets  or  by 
attacking  these  targets  alone. 

Clearly  there  is  a  shortage  of  peacetime  airlift,  and  the  transport  con¬ 
cept  should  provide  more  lift  capability  or  reduce  the  lift  requirement.  In 
an  MRC  scenario,  transport  bombers  could  be  used  against  an  invading 
force  any  time  its  value  as  a  force  application  platform  is  higher  than  its 
value  as  a  transport  vehicle.  One  example  where  the  concept  may  be  help¬ 
ful  is  when  the  invading  force  is  threatening  to  overrun  vital  airfields 
and/or  ports.  By  using  the  aircraft  in  the  bomber  transport  role  and  stop¬ 
ping  the  invading  force  short  of  the  facilities,  commanders  effectively 
reduce  overall  airlift  requirements  by  keeping  the  ports  open.  The  corol¬ 
lary  here  is  if  AMC  had  additional  airlift  assets  to  use  as  bomber  trans¬ 
ports,  then  they  would  be  available  to  augment  the  transports  during 
peacetime  operations  or  augment  the  bombers  during  Phase  I  and  swing 
to  the  transport  mission  during  Phases  II  and  III.  The  idea  appears  to  be 
operationally  sound,  and  the  current  transport  infrastructure,  crew  train¬ 
ing,  and  manning  appear  capable  of  supporting  the  concept.  The  next 
issue  to  address  is  whether  the  idea  is  technologically  feasible. 
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Chapter  3 


Technological  Assessment 


New  arms  give  ever  new  forms  to  combat.  To  foresee  this  technical  evolution 
before  it  occurs,  to  Judge  well  the  influence  of  these  new  arms  on  battle,  to  employ 
them  before  others,  is  an  essential  condition  for  success. 

— Excerpt  from  Die  Truppenfuhrung 

History  has  often  overlooked  theorists,  inventors,  and  visionaries 
beeause  their  operational  eoneepts  were  not  teehnologieally  feasible.  Just 
as  ehapter  2  evaluated  the  operational  requirements  and  eoneepts  of  the 
transport  bomber,  ehapter  3  will  evaluate  the  teehnieal  aspeets.  There  are 
three  eomponents  of  the  transport-bomber  teehnieal  feasibility  question 
that  this  study  addresses  to  support  eoneept  viability.  What  are  the  air- 
eraft  targeting  and  weapons  system  requirements  neeessary  to  employ 
weapons?  What  are  the  speeifie  weapons  types  best  suited  for  transport- 
bomber  employment?  Can  the  neeessary  employment  systems  and 
weapons  be  adapted  to  transports  without  disproportionately  degrading 
either  the  transport  or  bomber  missions?  Any  serious  analysis  on  trans¬ 
port-bomber  requirements  and  feasibility  must  spring  from  an  under¬ 
standing  of  the  basie  system  requirements  of  weapons  employment. 

Bomber  Systems  Requirements 

To  understand  the  transport-bomber  targeting  and  employment 
requirements,  it  is  important  to  understand  the  eoneept  of  putting  “iron 
on  target.”  The  system  requirements  inelude  the  weapons  platform,  sen¬ 
sor  (s),  fire  eontrol  eomputer,  weapons  guidanee,  and  munitions. 

Airmen  operate  their  weapons  platforms,  the  vehieles  that  earry  erews 
and  munitions  into  battle,  in  one  or  more  of  three  threat  environments: 
low,  medium,  and  high.  ^  The  DOD  has  equipped  its  aireraft  to  operate  in 
three  possible  settings  relative  to  the  target  environment:  (1)  stand  off 
beyond  the  threat  range  and  employ  its  weapons,  (2)  penetrate  the  threat 
environment  and  employ  its  weapons,  or  (3)  both. 

Sensors  are  deviees  that  seareh,  aequire,  and  traek  targets.  They  range 
in  teehnieal  eomplexity  from  the  human  eye  to  phased-array,  synthetie 
aperture  radars,  to  multispeetral  satellite  imaging  systems.  As  a  result, 
they  may  be  off  or  on  board  the  aireraft.  Off-board  sensors  feed  targeting 
data  to  the  weapons  platforms  either  direetly  to  the  aireraft’s  fire  eontrol 
eomputer  via  improved  data  modems,  or  to  erew  members  via  data  or 
voiee  transmission.  Beeause  this  mode  depends  on  a  data  link,  it  is  theo- 
retieally  vulnerable  to  jamming.  In  that  ease,  erew  members  must  hand 
enter  data  into  their  fire  eontrol  eomputers.  Likewise,  onboard  sensors 
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such  as  the  aircraft’s  radar,  forward-looking  infrared  (FLIR),  or  electro- 
optical  (EO)  systems  send  targeting  data  either  to  the  crew  or  directly  to 
the  fire  control  computer.  ^ 

The  fire  control  computer  receives,  interprets,  and  processes  various 
inputs  including  targeting  information,  aircraft  performance  information 
(present  location,  altitude,  airspeed,  winds,  etc.),  and  weapons  specific 
characteristics  (launch  parameters,  ballistics  information,  weapons  sta¬ 
tus,  etc.),  to  generate  weapons  release  at  the  correct  place  and  time.^  On 
the  B-52,  it  encompasses  three  central  computers  tied  together  by  a  mil- 
std-1553B  data  bus.  They  are  the  brains  of  the  offensive  avionics  system. 

Weapons  guidance  occurs  from  a  variety  of  internal,  external,  or  com¬ 
binations  of  internal  and  external  sources,  or  does  not  occur  at  all 
(“dumb”  munitions).  Internal  sources  include  inertial  navigation  systems 
(INS)  and  digital  scene  matching  area  correlation  programs."^  These  sys¬ 
tems  are  autonomous  after  they  leave  the  host  aircraft.  External  systems 
include  radio  controlled,  EO  (sometimes),  and  laser -guided  systems. 
These  systems  require  an  aircraft  (may  or  may  not  be  the  host)  to  give 
either  steering  commands  or  a  guidance  source  to  the  weapon  until 
weapon  impact  and,  consequently,  require  the  aircraft  remain  within  line 
of  sight  (LOS)  of  the  weapon  and  target.  Other  guidance  methods,  such  as 
infrared  (IR)  and  antiradiation,  use  a  combination  of  internal  and  external 
sources  for  weapons  guidance.  These  systems  require  the  target  to  provide 
an  energy  source  that  the  weapon,  in  turn,  translates  into  steering  com¬ 
mands.  Like  the  internally  guided  weapons,  they  are  launch-and-leave. 
Finally,  some  weapons  use  a  combination  of  guidance  methods  to  improve 
their  probability  of  kill.  For  instance,  a  weapon  may  use  INS  until  the  ter¬ 
minal  phase  then  use  IR  or  radiation  energy  to  guide  to  the  target.  This 
allows  the  host  aircraft  to  employ  the  weapon  farther  from  the  target.  For 
obvious  reasons,  planners  and  crews  prefer  launch-and-leave  weapons  to 
those  requiring  LOS  with  the  target.  They  tend,  however,  to  be  much  more 
expensive  and  fewer  in  number  than  other  weapons. 

Weapons  can  be  either  direct  attack  (freefall,  accurate,  or  precision)  or 
standoff.  Direct  attack  weapons  require  an  aircraft  to  maneuver  to  a 
release  point  that  allows  the  weapon(s)  to  travel  by  their  own  kinetic  and 
potential  energy  to  the  target.^  Standoff  weapons  use  the  kinetic  and 
potential  energy  imparted  by  both  their  delivery  aircraft’s  speed  and  alti¬ 
tude,  as  well  as  their  motors,  to  propel  them  to  their  targets — or  some¬ 
times  by  gliding,  as  with  the  cruciform  airfoils  on  the  guided  bomb  unit 
(GBU)-15  or  the  low-level  laser -guided  bomb.  Standoff  weapons  enhance 
an  aircraft’s  survivability  by  allowing  it  to  deliver  ordnance  at  increased 
distance  from  the  enemy’s  defenses. 

Some  modern,  long-range  standoff  weapons  allow  for  simpler,  less  inte¬ 
grated  avionics  (offensive /defensive)  systems  on  their  delivery  aircraft 
compared  to  other  weapons  types.  This  is  a  function  of  a  number  of  char¬ 
acteristics.  First,  nonpenetrating  platforms  require  fewer  and  less  compli¬ 
cated  defensive  system  components.  Electronic  and  IR  jammers  are  not  as 
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necessary,  and  better  situational  awareness  tools  such  as  RTIC  can 
replace  radar  warning  receivers,  thus  reducing  defensive  systems  require¬ 
ments,  increasing  situational  awareness  and  mitigating  the  need  for  elec¬ 
tronic  warfare  officers  aboard  transports. 

A  second  characteristic  is  that  preprogrammed  or  “flexible  targeting” 
weapons  eliminate  onboard  sensor  requirements  and  reduce  the  complex¬ 
ity  of  the  offensive  avionics  system.  Direct  attack  and  some  standoff 
weapons  like  JSOWs  require  onboard  sensors  to  search,  acquire,  and  track 
mobile  targets  and  to  feed  this  information  to  the  fire  control  computer.  This 
requires  an  enormous  computer  processing  capability  because  increased 
accuracy  of  the  fire  control  solution  is  a  function  of  the  fidelity  of  the  sen¬ 
sor,  the  amount  and  speed  of  hardware  processing,  and  the  quality  and 
speed  of  its  software.  By  using  preprogrammed  cruise  missiles,  planners 
can  reduce  some  sensor  requirements.  They  can  further  reduce  them  by 
storing  a  targeting  database  on  board  the  aircraft,  or  alternatively,  by  pro¬ 
viding  a  digital  data  link  capability  to  the  aircraft  offensive  avionics  system 
to  receive  weapon  specific  mission  profiles  en  route. 

The  third  characteristic  that  allows  standoff  weapons  to  have  simpler, 
less  integrated  avionics  is  that  they  usually  have  a  launch-and-leave 
capability.  Since  cruise  missiles  are  autonomous,  they  do  not  require  the 
aircraft  remain  within  LOS  of  the  weapon  and  target  as  EO  and  radio  con¬ 
trolled  weapons  do. 

Transport  aircraft  are  best  suited  for  nonpenetrating,  standoff  force 
application  missions,  given  the  lack  of  an  integrated  self-protection  capa¬ 
bility  in  the  medium-to-high  threat  environment.  Cruise  missiles  have  the 
longest  range  among  conventional  air  launched  weapons,  thus  permitting 
the  weapon  instead  of  the  crew  to  bear  the  risk  of  penetration.  The  air 
launched  cruise  missiles  (ALCM)  assumed  the  penetration  role  for  the 
aging  B-52  in  1981  and  thus  kept  the  aircraft  viable.  The  B-52  is  testi¬ 
mony  that  not  all  weapons  delivery  platforms  require  state-of-the-art  or 
redundant  systems  to  accomplish  their  missions.®  Table  6  summarizes 
the  components  of  a  force  application  system  as  it  compares  conventional 
to  transport  bombers. 


Table  6 

Force  Application  System  Components 


Bombers 

Transport  Bombers 

Threat  Environments 

High 

Medium 

Sensors 

Onboard/Off-Board 

Off-Board* 

Fire  Control  Computer 

Integrated 

Strap-on 

Weapons  Types 

Direct  Attack/  Standoff 

Standoff 

Munitions 

Freefall/Accurate/  Precision 

Precision 

‘Some  transports  have  with  radar  and  FLIR;  however,  the  sensors  usually  lack  the  fidelity  required  to  locate, 
identify,  and  track  targets. 
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ALCM  Requirements 

The  B-52,  currently  the  United  States’s  only  cruise  missile  carrier  air¬ 
craft,  is  useful  as  a  point  of  comparison  in  determining  host  aircraft 
requirements  for  ALCMs  from  transport  aircraft.  It  can  carry  up  to  20  AGM- 
86B/C  or  AGM-129A/B  missiles — eight  internally  on  the  common  strategic 
rotary  launcher  and  six  on  each  wing  pylon.  In  contrast,  the  C-5,  C-17,  KC- 
10,  and  B-747-400  could  carry  as  many  as  48,  30,  30,  and  72  respectively.^ 
ALCMs  require  four  things  from  the  host  aircraft:  electrical  power,  pneu¬ 
matic  cooling  air,  aircraft  flight  information  (known  as  velocities),  and  mis¬ 
sion  profile  data.  The  bomber  satisfies  these  requirements  through  two 
“umbilical  cords”  to  the  weapons — one  electrical  and  one  pneumatic. 

The  electrical  umbilical  is  the  weapons  lifeline  to  the  aircraft.  Through 
it,  ALCMs  receive  power,  velocities,  and  mission  profile  information,  both 
on  the  ground  and  in  flight.  On  the  ground,  crews  perform  a  complete 
weapons  power-up  and  offensive  avionics  system  check  that  all  weapons 
are  MC.  In  flight,  the  weapons  require  power  to  accomplish  another  health 
check  and  to  align  their  INS.  The  central  air  data  computer  provides 
information  such  as  present  position,  aircraft  heading,  and  altitude, 
through  the  offensive  avionics  system  to  the  weapons  ejector  racks. 
Mission  profile  and  GPS  information  also  travel  through  the  connection. 
The  mission  information  updates  either  a  preloaded  flight  profile  or 
installs  a  new  profile,  as  required.  The  information  comes  from  the  air¬ 
craft’s  mission  planning  computer  (MPC)  and  enters  the  weapon  the  same 
way  as  the  velocities.® 

The  offensive  avionics  system  and  MPC  are  the  brains  of  the  weapons 
system.  The  offensive  avionics  system  serves  as  the  fire  control  computer. 
The  MPC  should  be  a  stand  alone  component  because  of  the  complex  algo¬ 
rithms  needed  to  process  the  mission  profiles.  The  computer  may  contain 
the  entire  theater  fixed-target  library,  and  it  must  have  a  data  link  feed  to 
provide  in-flight  flexible  targeting  capability.  It  prevents  “out-of-the-enve- 
lope”  weapons  release  through  software  mechanisms,  as  well  as  inadver¬ 
tent  weapons  release  through  mechanical  or  electrical  connections. 

In  summary,  to  be  effective,  an  ALCM  needs  a  power  source,  cooling  air, 
an  MPC,  an  offensive  avionics  system  and  a  data  bus  interface.  Transport 
aircraft  have  adequate  power  and  pneumatic  generation  capability  but 
lack  adequate  MPCs  and  offensive  avionics  systems  to  accomplish  the 
bomber  mission.  However,  “strap  on”  components  could  provide  these 
capabilities. 

Strap-On  Sjrstems 

Strap-on  configurations  offer  several  benefits.  One  is  that  they  provide 
more  aircraft  with  the  desired  capability  for  less  cost.®  Another  is  that 
these  systems  are  often  replaced  easier,  faster,  and  cheaper  than  their 
integrated  counterparts.  This  is  especially  true  regarding  computer  pro¬ 
cessing  capability,  a  factor  critical  to  the  concept  of  modifying  transport 
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aircraft  to  perform  bombing  missions.  Today,  computers  double  their 
operating  speeds  every  18  months  with  a  nearly  corresponding  decrease 
in  price.  Consequently,  given  current  DOD  acquisition  timelines,  the 
systems  being  installed  are  slower  and  more  expensive  by  a  factor  of  three 
than  those  currently  available.  The  main  problem,  however,  comes  when 
newer  components  (weapons,  ejector  racks,  computers,  etc.)  are  added  to 
older  and  slower  hardware /software.  As  a  result,  engineers  must  design 
expensive  bridges  and  workarounds  to  allow  interoperability,  or  else 
replace  the  entire  system.  The  B-52H  offensive  avionics  system  illustrates 
this  point. 

The  B-52H  has  had  considerable  work  done  to  its  integrated  offensive 
avionics  systems  and  MFCs.  In  the  early  1980s,  the  USAF  upgraded  the 
B-52G  and  H  model  offensive  avionics  system  with  three  16-bit  comput¬ 
ers  that  ran  approximately  600  thousand  operations  per  second.  A  mil- 
std-1553B  data  bus  provided  connectivity  between  the  computers. 
Unfortunately,  this  capability  did  not  allow  the  aircraft  to  communicate 
with  newer  and  smarter  weapons,  so  in  the  late  1980s  (using  mid-1980s’ 
technology),  some  aircraft  were  upgraded  with  the  mil-std-1760A  data  bus 
at  considerable  expense.  It  also  meant  the  aircraft  were  not  available  for 
mission  taskings  while  the  upgrades  took  place.  In  the  lean  years  ahead, 
the  USAF  cannot  afford  large  numbers  of  any  type  aircraft  to  be  unpro¬ 
ductive  in  depots.  Snap-on  systems,  by  definition,  should  reduce  aircraft 
downtime.  That  is,  because  they  are  modular  or  palletized  vice  perma¬ 
nently  installed,  the  systems  can  be  replaced  and/or  upgraded  between 
flights  or  during  scheduled  maintenance  activities.  For  example,  if  snap- 
on  programs  reduce  depot  downtimes  by  5  percent  and  there  are  cur¬ 
rently  30  aircraft  in  depot  (20  x  C-5,  4  x  C-17,  and  6  x  KC-10),  then  that 
would  equate  to  an  additional  1.5  aircraft  in  the  fleet,  or  a  capability 
increase  of  well  over  $100  million  of  lift. 

There  are,  however,  dangers  associated  with  snap-on  programs.  One 
such  danger  is  that  snap-on  components,  more  so  than  their  integrated 
counterparts,  can  be  easily  added  without  much  forethought  on  how  it 
effects  crew  workload,  integration  with  other  components /systems  or 
maintenance  repair  cycles.  Obviously,  there  must  be  a  balance  between 
human  factors,  mission  requirements,  and  cost. 

Snap-on  systems  give  transport  aircraft  a  quick  fire  control  and  mission 
planning  capability.  Adding  a  module  or  pallet  to  the  C-5B,  C-17A,  KC-10, 
or  B-747-400  that  contains  an  MFC,  offensive  avionics  system,  data  link 
capability,  and  operator  workstations  requires  the  host  aircraft  have  at 
least  a  central  air  data  computer  and  aircraft  mission  computer  connected 
via  a  data  bus.  The  MFC  and  offensive  avionics  system  depend  on  accu¬ 
rate  and  integrated  velocities  information,  and  the  data  bus  assures  a 
level  of  software  commonality.  Currently,  as  table  5  illustrates,  only  the  C- 
5,  C-17,  and  B-747-400  (assumed  capability)  have  at  least  an  integrated 
1553B  data  bus,  and  thus  the  requisite  technology  suitable  for  the  trans- 
port-bomber  mission.  The  requirements  addressed  thus  far  are  mainly 
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associated  with  the  “front  end”  of  the  transport  bomber.  An  assessment  of 
the  weapons  earriage  deals  with  the  “business  end.”  The  next  seetion  eval¬ 
uates  the  teehnology  required  for  aetually  ejeeting  the  weapons  from  the 
aireraft. 

Weapons  Carriage  Assessment 

The  ehallenge  in  transport  bombers  is  to  find  the  best  way  of  safely 
plaeing  their  weapons  into  the  airstream  at  the  minimum  absolute  and 
relative  eost,  in  the  shortest  time,  and  requiring  the  least  aireraft  reeon- 
figuration  and/or  modifieation.  There  are  numerous  methods  of  aeeom- 
plishing  the  delivery,  as  well  as  a  variety  of  aireraft  eandidates.  Some  of 
the  delivery  methods  inelude  (1)  external  earriage,  (2)  eonventional  bomb 
bays,  (3)  manual  insertion,  (4)  eonventional  airdrop  delivery,  and  (5)  mis¬ 
sile  ejeetion  and  translation  system  (MEITS)  delivery  method.  The  trans- 
port-bomber  aireraft  eandidates  available  in  FY  2005  (baseline  for  this 
study)  inelude  the  C-17,  C-5B,  KC-10,  and  the  B-747-400.  The  C-130  was 
purposefully  exeluded  beeause  of  its  limited  weapons  eapaeity  and  slow 
operating  speed  in  the  long-range  intertheater  airlift  role. 

The  first  method  of  delivery  eonsidered  external  weapons  earriage. 
Unfortunately,  none  of  the  three  military  transports  have  external  hard 
points  on  the  wings  eapable  of  earrying  more  than  2,500  pounds.  While 
earrying  some  weapons  on  the  transports’  fuselage  may  be  possible,  there 
has  been  no  testing  of  weapons  release  and  flyaway  eharaeteristies. 
Engineers  assoeiated  with  the  B-1  will  attest  that  these  are  not  simple 
problems  to  solve.  Even  if  it  is  teehnologieally  feasible,  it  is  eost  prohibi¬ 
tive  (in  the  absolute  sense)  to  modify  all  of  the  transports  and,  more 
importantly  (in  the  relative  sense),  it  would  add  weight  to  the  aireraft.  This 
weight  inerease  would  reduee  the  total  payload  and/or  fuel  weight  earry¬ 
ing  eapaeity  of  the  aireraft  and  inerease  the  total  life  eyele  eost  of  the  air¬ 
eraft. 

The  seeond  method  of  weapons  delivery  is  one  that  plaees  eonventional 
bomb  bays  on  transport  aireraft.  It  is  worthy  of  investigation  and  the 
Seientifie  Advisory  Board  reeommends  the  eoneept  for  further  study. 
While  it,  too,  may  be  feasible  (and  even  desirable),  it  is  too  eostly  to  retro¬ 
fit  existing  aireraft  with  the  eapability.  As  a  result,  neither  of  the  two 
methods  addressed  fit  the  desired  eriteria  of  employing  weapons  at  the 
minimum  eost,  in  the  shortest  amount  of  time,  and  requiring  the  mini¬ 
mum  reeonfiguration/modifieation.  Consequently,  they  are  not  retained 
as  viable  options.  The  balanee  of  this  assessment  foeuses  on  the  remain¬ 
ing  options.  In  the  interest  of  eonverting  transport  aireraft  to  bomber  mis¬ 
sions  in  the  shortest  period  of  time,  the  assessment  only  eonsiders  pal¬ 
letized  and/or  modular  eomponents  using  the  snap-on  eoneept. 

Manually  deplo}4ng  the  weapons  requires  a  meehanieal  arm  to  insert 
the  weapons  into  the  slipstream.  There  are  three  modular  and/or  pal¬ 
letized  eomponents  in  this  eonfiguration.  The  forward  seetion  eontains  the 
offensive  avionies  system,  mission  eomputer,  seeure  data  link  faeilities. 
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and  operator  workstations.  The  midseetion  eontains  the  weapons 
“hangar,”  and  the  aft  seetion  eontains  a  launeh  meehanism.  After  the  air- 
erew  brings  the  weapons  on-line,  the  launeh  meehanism  pieks  them  up 
one  at  a  time,  plaees  them  in  the  slipstream  and  releases  them.  An  advan¬ 
tage  to  this  method  is  that  the  eruise  missiles  are  only  released  after  sue- 
eessful  deplo5mient  of  elevons  and  engine  start,  thus  redueing  noneombat 
weapon  losses.  The  disadvantages  inelude  (1)  the  long  time  period 
required  to  salvo  weapons,  (2)  ereating  a  meehanieal  link  as  the  eritieal 
eomponent,  and  (3)  needing  a  meehanieal  arm  long  and  strong  enough  to 
penetrate  the  boundary  layer  while  maintaining  weapons  stability. 
MeDonnell  Douglas  has  eondueted  a  teehnieal  assessment  on  this  option 
and  eoneluded  that  it  is  teehnieally  feasible  today.  Figure  4  illustrates 
the  manual  insertion  delivery  method  deploying  unmanned  aerial  vehi- 
eles;  however,  the  same  eoneept  eould  be  used  for  eruise  missiles. 


Figure  4.  Manual  Insertion  Delivery  Method 


Airdropping  weapons  using  eonventional  eargo  air-drop  teehniques  is 
another  delivery  option.  In  this  method,  the  weapons  are  preloaded  into 
tiered  modules  on  the  ground.  Again,  the  forward  seetion  of  the  fuselage 
eontains  the  MFC,  offensive  avionies  system,  and  data  links.  The  mid  and 
aft  modules  eontain  weapons  raeks.  The  advantages  of  this  method 
inelude  (1)  a  quieker  release  of  weapons  than  possible  with  a  meehanieal 
arm,  (2)  aerial  delivery  of  weapons  similar  to  delivery  of  air  eargo  eontainer 
delivery  systems,  and  (3)  the  existenee  of  airerew  and  eargo  handlers 
already  familiar  with  air-drop  missions  and  proeedures.  The  disadvan¬ 
tages  inelude  (1)  the  requirement  for  eargo  riggers  and  aerial  delivery 
assets  and  (2)  the  slow  forward  airspeed  of  the  weapon  upon  paraehute 
release.  The  latter  is  espeeially  true  eoneerning  employment  from  the  C- 
5B.1®  The  resulting  weapons  release  parameters  foree  minimum  release 
altitudes  for  these  kinds  of  deliveries  above  20,000  feet  unless  the 
weapons  were  equipped  with  roeket  boosters  similar  to  the  Tomahawk 
land  attaek  missile  (TLAM).  Allowing  for  operational  requirements,  Boeing 
aerospaee  engineers  (the  prime  eontraetor  for  the  AGM-86)  believe  the  air¬ 
drop  eoneept  is  teehnologieally  viable  today. 
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The  last  delivery  method  evaluated  here  is  one  that  foreibly,  yet  eleanly, 
plaees  the  missile  into  the  airstream.  The  two  most  studied  options  inves¬ 
tigating  this  method  inelude  one  using  missile  tubes  and  differential  pres¬ 
sure  and  another  using  meehanieal  or  pneumatie  foree  to  plaee  the 
weapon  in  the  airstream.  This  first  option  is  similar  to  launehing  a  torpedo 
from  a  submarine;  the  seeond  is  similar  to  ejeeting  bombs  from  eonven- 
tional  weapons  raeks.  The  defense  aireraft  industry  proposed  these  meth¬ 
ods  in  the  late  1970s.^°  In  the  first  method,  the  weapons  are  loaded  into 
(and  possibly  stored  in)  modules  for  C-17  or  C-5B  employment.  As  with 
other  methods,  the  MFC,  offensive  avionies  system,  data  links  and  opera¬ 
tor  stations  are  in  a  forward  fuselage  module,  and  the  weapons  modules 
are  in  the  mid  and  aft  seetions  of  the  aireraft. 


Figure  5.  The  Missile  Ejection  and  Translation  System  Delivery  Method 

These  delivery  methods  require  a  number  of  aireraft  struetural  mod- 
ifieations.  Custom  eargo  doors  replaee  the  eurrent  C-17  ramps  and 
door  assemblies,  thus  ereating  “bomb  bay”  type  openings  for  weapons 
to  pass  without  having  to  open  the  doors  entirely  (fig.  5).^^  The  C-5B 
would  require  new  ramp,  pressure,  and  petal  door  assemblies;  however, 
the  modified  C-17  and  C-5  doors  will  not  have  an  adverse  effeet  on  eon- 
ventional  transport  operations. Nitrogen  or  earbon  dioxide  gas  pro¬ 
vides  an  overpressure  that  ejeets  the  weapon,  mueh  like  a  torpedo 
launeh  from  a  submarine,  or  similar  to  weapons  ejeetions  from  eon- 
ventional  bomb  raeks.  The  aireraft  ean  remain  pressurized  during 
launeh  (though  the  fuselage  modules  are  internally  depressurized),  and 
there  are  no  altitude  or  airspeed  limitations,  resulting  in  minimal 
potential  and  kinetie  energy  loss  to  the  missile. On  the  KC-10  or  B- 
747-400,  rotary  weapons  launehers  move  in  eireular  fashion  on  rail 
type  assemblies,  stopping  at  the  aft  eargo  doors  to  ejeet  the  weapons. 
The  storage  and  launeh  areas  are  depressurized  during  launehes.^'^  The 
advantages  of  the  METS  delivery  method  inelude  (1)  the  ability  to  rap¬ 
idly  salvo  weapons,  (2)  the  ability  for  the  erew  area  to  remain  pressur¬ 
ized  under  most  eonditions,  (3)  the  minimal  loss  of  weapons’  potential 
and/or  kinetie  energy  in  the  employment  sequenee,  and  (4)  they  are  the 
most  researehed  delivery  methods.  The  disadvantages  inelude  (1)  the 
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requirement  for  new  doors  on  all  four  aireraft,  (2)  the  length  of  mission 
reeonfiguration  time  for  the  KC-10  and  B-747-400,  and  (3)  the  require¬ 
ment  to  depressurize  prior  to  launeh  for  the  KC-10  and  B-747-400. 
Boeing,  MeDonnell  Douglas,  and  Loekheed  all  believe  the  METS  deliv¬ 
ery  method  is  eurrently  feasible. 

Of  the  three  methods,  the  METTS  delivery  method  appears  to  be  the  most 
viable,  followed  by  the  air-drop  and  manual  delivery  methods  respeetively. 
The  METTS  delivery  method  exeeeds  the  others  in  all  eight  measured  areas. 
Within  the  METTS  delivery  eategory,  the  C-5  and  C-17  appear  to  be  better 
suited  to  the  transport  bomber  role  than  the  KC-10  or  B-747-400.  The  C- 
17  has  good  eapabilities  and  no  obvious  limitations  in  any  of  the  graded 
areas,  while  the  C-5  is  degraded  in  one  eategory,  and  the  KC-10  and  B- 
747-400  are  degraded  in  four  and  three  areas  respeetively.  The  transport- 
bomber  delivery  eapabilities  in  table  7  provide  a  summary  of  the  manual 
insertion,  air-drop,  and  the  METTS  delivery  methods  aeross  the  four  trans¬ 
port  types. 


Table  7 

Transport-Bomber  Delivery  Capabilities 


Manual  Delivery 

Air-drop  Delivery 

METS  Delivery 

Aircraft 

1 

2 

3 

4 

1 

2 

3 

4 

1 

2 

3 

4 

Rapid  Salvo 

Capability 

R 

R 

R 

R 

Y 

Y 

R 

R 

G 

G 

G 

G 

Pressurized 
during  Launch 

R 

R 

R 

R 

R 

R 

R 

R 

Y 

G 

Y 

Y 

Altitude 

Limitation 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

G 

G 

G 

G 

Airspeed 

Limitation 

Y 

G 

Y 

Y 

Y 

G 

R 

R 

G 

G 

Y 

Y 

Potential/Kinetic 

Energy  Loss  of 

Weapon  at  Launch 

Y 

G 

Y 

Y 

Y 

G 

R 

R 

G 

G 

G 

G 

Aircraft 

Reconfiguration 
>  4.25  Mrs  * 

Y 

Y 

R 

R 

G 

G 

R 

R 

G 

G 

Y 

Y 

Mission  Turn 

Times  >  4.25  Mrs 

G 

G 

R 

R 

G 

G 

R 

R 

G 

G 

Y 

G 

1  =  C-5B,  2  =  C-17,  3  =  KC-10,  4  =  B-747-400 

G  =  Good  Capability  /  No  Limitations,  Y  =  Marginal  or  Questionable  Capability  /  Moderate  Limitations 
R  =  No  Capability  /  Severe  Limitations 

•Assumes  assets  available  and  on  station 

Source:  “Stoplight  Chart”  ratings  are  subjective  assessments  by  this  author  based  on  engineering  data,  technological  assess¬ 
ments,  and  aircraft  DASH-1  technical  manual  limitations  provided  by  McDonnell  Douglas,  Boeing,  and  Lockheed  representatives. 
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Conclusion 

The  transport-bomber  eoneept  is  teehnologieally  feasible.  The  aireraft 
ean  strike  fixed  infrastrueture  targets  using  preprogrammed  ALCMs.  It 
also  has  the  flexibility  to  operate  against  mobile  targets  using  off-board 
sensors  and  data  links  to  loeate,  identify,  and  traek  targets  and  reprogram 
weapons  against  these  targets  in  flight.  It  operates  best  in  the  permissive 
environment  using  long-range,  standoff  munitions,  though  it  ean  operate 
in  medium  threat  environments  with  RTIC.  ALCMs  require  power,  veloei- 
ties,  mission  profile  information,  and  eooling  air  from  the  host  aireraft, 
and  transport  aireraft  ean  sendee  these  requirements  today  with  the  addi¬ 
tion  of  mil-std  data  buses  and  strap-on  eomputer  systems. 

Weapons  earriage  and  deployment  pose  no  major  problems  in  any  of  the 
four  transport  options  when  delivered  by  the  MEITS  delivery  method. 
There  are  signifieant  problems  for  the  KC-10  and  B-747-400  aireraft  in 
employing  weapons  from  the  manual  and  air-drop  methods.  Weapons 
employment  in  these  two  methods  from  the  C-5B  and  C-17  is  feasible,  but 
perhaps  not  as  effieient,  as  the  METTS  delivery.  Using  preloaded  palletized 
and/or  modular  eomponents  reduees  the  mission  reeonfiguration  and 
mission  turn  times.  This,  in  turn,  translates  into  higher  utilization  rates. 
Considering  the  variables  addressed  in  this  ehapter,  the  C-5B  and  C-17A, 
using  the  METTS  delivery  method,  are  the  best  transport-bomber  eandi- 
dates.  Sinee  the  transport  bomber  will  eompete  for  funding  against  all 
other  DOD  modernization  programs,  it  must  be  affordable  in  numbers 
that  make  it  militarily  signifieant.  Chapter  4  investigates  this  issue  in  an 
attempt  to  link  ways  and  means. 


Notes 

1.  Department  of  the  Air  Force,  Multi-Command  Manual  3-1,  vol.  1,  Tactical 
Employment,  General  Planning  &  Employment  Considerations  (S),  17  March  1995,  9-5,  9- 
6.  This  manual  defines  four  threat  levels  that  Include  permissive,  low,  medium,  and  high 
threat  environments. 

“Permissive  (U):  The  environment  permits  operations  with  virtually  no  probability  of 
combat  or  enemy  detection  leading  to  engagement. 

Low  (U):  The  environment  contains  limited  threats;  however,  the  dispersal,  concentra¬ 
tion  and  warfare  capabilities  of  the  enemy  permit  operations  to  proceed  with  passive  meas¬ 
ures  taken  to  avoid  detection.  If  the  enemy  engages.  It  will  do  so  with  low  density  small 
arms,  hand-held  SAMs,  rocket  propelled  grenades,  and  light,  optically-guided  AAA  (up  to 
.50  caliber/ 14.4  MM). 

Medium  (U):  The  environment  contains  significant  threats.  The  dispersal,  concentra¬ 
tion,  mobility,  and  warfare  capabilities  of  the  enemy  require  active  measures  to  be  taken 
to  avoid  detection  and  threats.  In  addition  to  the  low-threat  environment  systems,  the 
enemy  will  typically  have  a  partially  Integrated  air  defense  system  with  early  generation 
SAMS,  radar  controlled  AAA,  and  fighter  aircraft  without  effective  lookdown/shootdown 
and/or  all  weather  capability. 

High  (U):  A  high  threat  environment  features  widely  dispersed,  densely  concentrated 
forces  Including  a  fully  Integrated  air  defense  system,  advanced  or  late  generation  SAMs, 
fighter  aircraft  with  all  generation  look-down/shoot-down  capabilities,  modern  ground- 
based  radars  and/or  passive  detection  systems,  electronic  warning  capabilities,  and  highly 
tralned/moblle  ground  forces.” 
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2.  For  more  detailed  Information  on  sensor-to-flre  control  Interface  see  David  A. 
Fulghum’s  article  titled,  “F-16  HTS,  Rivet  Joint  Develop  New  Radar  Killing  Skills,”  Aviation 
Week  &  Space  Technology  123,  no.  22  (27  November  1995):  51-52. 
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GPS  signals.  This  vrill  degrade  the  accuracy  of  the  weapons  at  best,  or  make  them  useless 
In  the  worst  case. 

5.  These  weapons  may  be  equipped  with  steerable  control  surfaces  and  autopilots  to 
create  some  standoff  capability.  They  may  also  be  “lofted”  by  the  host  platform.  However, 
In  either  case,  they  still  travel  under  their  own  kinetic  energy. 

6.  The  B-52  has  undergone  numerous  modernization  upgrades  since  the  decision  to 
convert  It  to  an  ALCM  platform. 
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Integrated  Weapon  System  Management  (IWSM),  13  October  1994,  10. 

13.  Depot  numbers  provided  by  Headquarters  AMC/LGAA  briefing  slides  for  the  period 
of  18-22  March  1996. 
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could  deploy  cargo  randomly,  and  release  precision  could  be  much  higher  than  for  deploy¬ 
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16.  This  technical  assessment  Is  a  spinoff  of  McDonnell  Douglas  Corporation’s 
unmanned  aerial  vehicle  delivery  concept  from  C-17s.  C-J7  Globemaster  111,  Ideas  for  the 
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Chapter  4 


Budgetary  and  Operational  Considerations 


The  determination  of  United  States  strategy  has  become  a  more  or  less  inciden¬ 
tal  byproduct  of  the  administrative  process  of  the  defense  budget 

— Maxwell  D.  Taylor 
The  Uncertain  Trumpet 

The  transport-bomber  eoneept  appears  operationally  viable  and  teeh- 
nologieally  feasible,  but  it  eomes  at  some  eost.  The  first  battle  the  trans¬ 
port  bomber  must  win  is  probably  the  battle  of  the  budget.  Poliey  makers 
and  planners  ean  minimize  the  budgetary  eost  and  operational  risk  of  the 
transport  bomber,  however,  through  sound  business  praetiees.  To  this 
end,  ehapter  4  investigates  the  budgetary  aspeets  of  the  MEITS  delivery 
method  ineluding  a  eost  eomparison  of  host  aireraft,  weapons  proeure- 
ment  eosts,  foree  mix  options,  and  potential  budget  offsets.  It  also  deals 
with  operational  implieations  of  the  transport-bomber  eoneept,  sueh  as 
how  removing  airlift  eapability  from  eurrent  time  phased  foree  and  deploy¬ 
ment  data  (TPFDD)  affeets  the  war -fighting  eommanders.  A  seeond  oper¬ 
ational  issue  to  examine  is  how  transport  bombers  inerease  employment 
options,  and  a  third  addresses  how  the  eoneept  ean  eompete  against  sis¬ 
ter  sendee  alternatives.  Finally,  this  ehapter  looks  at  ways  to  improve  the 
interoperability  of  mobility  and  bomber  planning  and  eommand  and  eon- 
trol  aetivities  and  thereby  inerease  the  effeetive  and  effieient  use  of  assets. 

Budgetary  Issues 

There  are  three  eomponents  to  the  transport-bomber  eoneept  that  affeet 
program  eost:  proeurement  of  host  aireraft,  the  modifieation  of  the  aireraft 
to  aeeommodate  the  bomber  mission,  and  the  proeurement  of  weapons 
and  support  equipment.  The  transport-bomber  eost  analysis  at  table  8 
addresses  the  first  issue. 

The  transport-bomber  eost  analysis  information  at  table  8  eompares 
aequisition  eosts,  annual  operations  and  support  (O&S)  eosts  and  20-year 
life  eyele  eosts  for  buying  additional  C-17,  C-5,  and  B-747-400  aireraft  to 
serve  as  transport  bombers.  The  analysis  eompares  one,  two,  and  three 
squadrons  of  aireraft  in  an  attempt  to  determine  absolute  eosts.  Though  the 
study  speeifieally  addressed  the  KC-10  in  previous  ehapters,  it  overlooks 
that  aireraft  in  the  finaneial  analysis  beeause  it  is  no  longer  in  produetion.  ^ 
Though  the  C-5  is  out  of  produetion,  Loekheed  has  expressed  its  ability  to 
restart  the  line  to  produee  the  C-5D  as  a  replaeement  for  the  C-5A. 

The  C-17  serves  as  a  point  of  eomparison  in  the  transport-bomber  eost 
analysis  beeause  by  FY  2005,  the  AMC  will  have  designated  it  the  eore  air- 
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Table  8 

Transport-Bomber  Cost  Analysis 


Weapon  System 

"TAI  /  PAA***“ 

Unit  Flyaway 

Cost  ($  Millions)*’ 

Total  Force 
Acquisition  Costs 
($  Millions)'’ 

Total  Force 

Annual  Operating 
&  Support  Cost 
($  Millions)'* 

20- Year  Life 
Cycle  Cost 
($  Millions)^ 

C-17 

14/12 

$ 

160 

$2,464 

$ 

161 

$  5,684 

27/24 

$ 

160 

$4,752 

$ 

310 

$10,982 

40/36 

$ 

160 

$7,040 

$ 

440 

$15,840 

C-5D 

14/12 

$ 

184.3 

$3,096 

$ 

161 

$  6,316 

C-17BEP*"* 

32/28 

$ 

170 

$6,528 

$ 

362 

$13,768 

40/36 

$ 

168 

$8,064 

$ 

452 

$17,104 

B-747-400 

18/14 

$ 

160 

$3,312 

$ 

180 

$  6,912 

C-17  BEP—> 

28/25 

$ 

160 

$5,152 

$ 

280 

$10,752 

45/40 

$ 

160 

$8,280 

$ 

450 

$17,280 

C-1 30  J' 

14/12 

$ 

50M 

$  770 

$ 

56 

$  1,890 

27/24 

$ 

50M 

$1 ,485 

$ 

108 

$  3,645 

40/36 

$ 

50M 

$2,310 

$ 

156 

$  5,535 

USN  Arsenal 

4 

$ 

560M 

$2,576 

$ 

OP 

$  3,198 

Ship'0 

6 

$ 

560M 

$3,864 

$ 

47 

$  4,804 

•All  data  based  on  FY  1995  constant  dollars.  All  weapon  system  costs  are  exclusive  of  missile  costs. 

••Total  aircraft  Inventory 
•••Primary  aircraft  assigned/authorized 
••••Breakeven  point 

Sources:  (a)  Total  Aircraft  Inventory  (TAI)  equals  12  PAA  squadrons  plus  one  aircraft  backup  aircraft  inventory  plus  one  aircraft 
for  training.  An  additional  aircraft  is  added  every  second  squadron  to  account  for  fractions  of  aircraft  in  depot  maintenance.  For 
C-5s  and  B-747-400S,  28  Primary  Aircraft  Inventory  (PAI)  and  25  PAI  respectively  equals  the  airlift  capacity  (s/t)  of  40  C-17s.The 
study  analyzed  lift  capacity  rather  than  aircraft  numbers  to  keep  pricing  data  relative. 

(b)  Unit  flyaway  costs  are  based  on:  (1)  C-17  production  aircraft  #120  cost  of  $160  million;  (2)  C-5D  Lockheed  proposal  of  $167.6 
million  per  unit  for  50  aircraft.  Price  extrapolated  to  account  for  differences  in  lof  purchases;  and  (3)  B-747-400  cost  of  $160  mil¬ 
lion  based  on  Boeing  Aircraft  Corporation  proposal  for  1 8  aircraft.  Maj  Phillip  Bossert,  Fleadquarters  AMC,  Plans  Directorate, 
interview,  21  March  1996. 

(c)  Acquisition  costs  include  procurement  (unit  flyaway  costs  x  TAI),  R&D,  initial  spares,  and  military  construction.  Last  three 
items  based  on  10  percent/15  percent/20  percent  of  procuremenf  costs  of  C-1 7/B-747-400/C-5  respectively. 

(d)  Costing  data  is  quoted  directly  when  applicable  or  extrapolated  when  necessary  to  address  the  excursions  within  the  table. 
W.  L.  Greer,  Cost  and  Operational  Effectiveness  Analysis  of  the  C-1 7  Program,  Institute  for  Defense  Analysis,  December  1 993, 
B-25,  B-26. 

(e)  Life  cycle  cost  determined  by  adding  acquisition  costs  and  total  operating  and  support  (O&S)  costs  (O&S  x  TAI  x  20  years). 

(f)  C-130J  flyaway  cost  of  $50  million  (calendar  year  [CY]  1995  dollars),  O&S  cost  equals  11  percent  of  acquisition  cost. 
Remainder  of  costing  methodology  parallels  that  of  ofher  aircraft.  “First  Flight  of  C-130J  Delayed,"  Aviation  Week  S  Space 
Technoiogy  1  January  1 996,  24. 

(g)  Initial  research,  development,  and  acquisition  cost  of  $560  million.  Unifed  States  Department  of  Defense  Press  Releases, 
Navy,  DARPA  Ink  Agreement  For  Arsenal  Ship,  and  Navy  Sets  Sea  Missile  Goal,  25  March  1 996. 

(h)  O&S  cost  for  a  guided  missile  desfroyer  (DDG)-51  Arleigh  Burke  class  is  $5.1  million  per  year  excluding  amortization  costs, 
refueling  costs  or  personnel  costs  (provided  by  CINCLANFLT  Financial  Program  Comptrollers  Office.  Personnel  costs  based  on 
CY  1996  dollars  for  42  enlisted,  eight  officers  =  $2.67  million/year  (provided  by  Fleadquarfers  AMC/FM,  Mr.  Fred  McNeff). 


lifter.  The  analysis  looks  at  the  C-17,  C-5,  and  B-747-400  in  terms  of  sug¬ 
gested  numbers  of  PAI  and  TAI  aireraft.^  It  also  analyzed  standard  12  PAI 
squadrons  exeept  for  the  seeond  squadron  of  C-5s  and  B-747s,  where  it 
used  28  and  25  aireraft  respeetively.  These  speeifie  numbers  are  signifi- 
eant  beeause  they  equate  to  three  squadrons  of  C-17  lift  eapaeity  in  terms 
of  gross  weight  earrying  eapaeity  (measured  in  s/t).  This  is  identified  as 
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the  C-17  breakeven  point  (BEP)  on  table  8.  One  important  faet  not  eap- 
tured  in  the  table  is  the  number  of  463L-sized  pallets  eaeh  ean  earry 
beeause  aireraft  loads  are  often  volume,  not  weight  eonstrained.  Eaeh  C- 
17,  C-5,  and  B-747-400  ean  earry  18,  36,  and  47  pallets  respeetively. 
Evaluating  volume  (numbers  of  total  pallets)  against  the  C-17  BEPs  is 
even  more  telling.  Three  squadrons  of  C-17s  ean  earry  648  pallets;  two 
squadrons  of  C-5s  (28  aireraft)  ean  earry  1,008;  and  two  squadrons  of  B- 
747s  (25)  ean  earry  1,175  pallets — or  nearly  twiee  that  of  the  C-17.  That 
is  important  eonsidering  the  eost  of  eaeh  aireraft  and  the  daily  value  it  ean 
add  to  Ameriea’s  global  reaeh  strategy. 

In  terms  of  C-17  equivalents,  the  B-747  is  the  eheapest  platform  to  pro- 
eure  and  operate,  the  C-5  is  the  next,  and  the  C-17  is  the  most  expensive. 
However,  beeause  of  its  direet  delivery  eapability,  the  C-17  has  very  little 
transload  requirement — the  neeessity  to  move  eargo  from  an  aerial  port  of 
debarkation  to  a  forward  (usually  smaller)  operating  base.  Consequently, 
the  C-5  and  B-747  require  six  and  eight  C-130  loads  respeetively  to  earry 
their  bulk  eargo.  The  C-17  also  has  the  eapability  to  land  at  over  2,000 
more  airfields  than  the  C-5  and  B-747  whieh,  in  turn,  translates  into 
more  flexibility  for  the  war-fighting  CINC.  These  points  are  signifieant  in 
that  in  terms  of  transport  eapability,  the  B-747-400  appears  to  be  a  bet¬ 
ter  monetary  value  for  amount  of  volume  earned,  while  the  C-17  appears 
to  provide  more  operational  flexibility.  The  C-17  is  the  most  expensive  sys¬ 
tem  in  terms  of  aequisition  and  life  eyele  eosts,  while  the  B-747-400  is  the 
least  expensive  (again,  measured  at  the  C-17  BEP). 

Weapons  systems  with  priee  tags  into  the  tens  of  billions  of  dollars 
require  sizable  finaneial  offsets  to  survive  today’s  budget  battles.  There 
are  a  number  of  sueh  projeets  eapable  of  produeing  the  required  offsets 
without  saerifieing  needed  national  eapabilities.  One  potential  offset  per¬ 
tains  to  replaeing  some  aging  C-130E  aireraft  with  C-17s  instead  of  with 
C-130JS.  A  seeond  option  is  eompeting  the  transport  bomber  against  the 
US  Navy’s  (USN)  arsenal  ship. 

The  C-17  is  the  only  aireraft  of  the  three  transport-bomber  eandidates 
with  operating  eharaeteristies  suitable  to  perform  the  C-130  intratheater 
role.  Reeent  operations  by  the  C-17  in  Bosnia  demonstrate  its  eapabilities 
and  flexibility  relative  to  other  aireraft  in  the  theater,  ineluding  the  C-130. 
In  faet,  C-17  throughput  in-theater  was  over  six  times  that  of  C-130s, 
though  it  flew  25  pereent  fewer  sorties.^  Table  8  illustrates  that  three 
squadrons  of  C-130Js  eost  nearly  the  same  as  a  single  squadron  of  C-17s, 
but  probably  offers  less  flexibility.  There  are  over  200  C-130E  model  air¬ 
eraft  in  the  aetive  and  reserve  inventories.'^  Replaeing  12  PAA  unit 
equipped  C-130  squadrons  with  four  PAA  C-17  transport  squadrons  eosts 
less;  and  sinee  eaeh  air  eomponent  eommander  has  operational  eontrol 
over  his  theater’s  C-130s,  it  might  make  the  tasking  between  missions 
less  eomplieated.^ 

A  seeond  option,  and  one  with  potentially  greater  impaet,  is  eompeting 
the  transport-bomber  eoneept  against  the  US  Navy’s  eruise  missile  earry- 
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ing  ships  and,  more  specifically,  the  new  arsenal  ship  concept.  First,  the 
arsenal  ship’s  concept  of  operations  includes  the  capability  to  fire  up  to 
500  vertically  launched  weapons  in  support  of  ground  forces.  The  Navy 
envisions  the  ship  as  a  global  power  projection  platform,  much  as  the 
USAF  does  with  its  bombers.  Navy  leaders  envision  using  small  vessels 
(DDG  class)  with  no  more  than  50  crew  members  and  would  ultimately 
like  to  have  four  to  srx  in  the  inventory.®  The  transport-bomber  concept 
competes  favorably  in  that  the  aircraft,  by  virtue  of  its  inherent  charac¬ 
teristics,  can  be  on  station  anywhere  in  the  world  within  24  hours,  versus 
days  for  the  arsenal  ship.  Second,  the  arsenal  ship  cannot  compete  with 
the  transport  bomber  in  terms  of  the  scope  and  breadth  of  peacetime  and 
contingency  missions  it  can  serve.  Third,  in  crises  smaller  than  MRCs, 
planners  can  tailor  the  transport-bomber  elements,  both  in  terms  of  pack¬ 
age  sizes  and  in  weapons  mrx,  thus  providing  war -fighting  commanders 
options  between  “all  or  nothing.”  Fourth,  the  arsenal  ship  presents  a 
lucrative  target,  especially  if  it  has  over  $1  billion  in  weapons  on  it.  This 
will  invariably  require  additional  ships  to  provide  defensive  protection  that 
will,  in  turn,  increase  its  cost.  A  single  squadron  of  transport  bombers  is 
cheaper  to  acquire  than  srx  arsenal  ships.  Fifth,  the  arsenal  ships  have  no 
rapid  reload  capability,  so  when  they  employ  all  of  their  weapons,  they 
must  return  to  a  port  facility  to  reload  weapons. 

The  second  major  budgetary  issue  deals  with  aircraft  modifications  nec¬ 
essary  to  make  transport  aircraft  mission  ready  for  the  transport-bomber 
role.  Current  C-17  and  C-5B  aircraft,  as  well  as  any  future  acquisitions, 
require  bomber  upgrades  subsequent  to  becoming  mission  certified. 
Chapter  3  detailed  the  requirements  the  command  and  control  and 
weapons  modules  needed  in  terms  of  access  to  the  aircraft’s  central  air 
data  computer,  or  mission  computer,  aircraft  power,  and  cooling  air.  They 
will  also  need  modified  doors  to  conduct  the  MEITS  delivery  method. 
Costing  data  is  immature,  given  the  limited  amount  of  technical  engi¬ 
neering  dedicated  to  this  project;  however,  rough  order  of  magnitude 
assessments  cost  the  modernization  program  at  $3  million  per  aircraft  or 
$120  million  total  cost  for  40  aircraft.^  Once  modernized  to  accept 
weapons,  the  aircraft  need  mission  planning  computers  and  offensive 
avionics  systems.  Chapter  3  highlighted  the  necessity  of  snap-on,  modu¬ 
lar  systems,  and  the  budgetary  analysis  in  this  chapter  supports  that 
finding.  Engineers  can  palletize  an  offensive  avionics  system  similar  to  a 
B-52’s  and  place  it  on  48  shipsets  for  well  less  than  $1  million  per 
shipset.®  The  aircraft  will  be  ready  to  receive  weapons  once  contractors 
build  the  MFC  and  offensive  avionics  systems. 

The  cost  of  long-range  (considered  over  600  kilometers)  ALCMs  for  the 
transport-bomber  concept  represents  the  most  expensive  component  of 
this  concept  and  is  the  third  major  budgetary  issue.  The  concept  requires 
approximately  10,000  weapons  based  on  the  quantity  of  fixed  infrastruc¬ 
ture  and  suppression  of  enemy  air  defenses  (BEAD)  targets  identified  in 
the  master  targets  list  for  two  MRCs  (see  table  2).  Applying  an  85  percent 


34 


probability  of  success  (Pg)  to  the  4,000  missiles  launehed  results  in  a 
“refly”  of  more  than  600  missiles.  In  other  words,  planners  must  employ 
another  600  missiles  to  provide  full  target  eoverage.  This  adds  up  to  over 
9,200  missiles  for  the  two  MRCs.  The  balanee  (800)  of  the  weapons  are 
available  for  lesser  eontingeneies,  testing,  and  other  operational  require¬ 
ments. 

Current  eruise  missile  programs  are  more  expensive  weapons  relative  to 
most  aerially  delivered  ordnanee.  The  AGM-86  eost  over  $1  million  in  the 
early  1980s,  and  the  USN  TLAM  is  almost  $2  million  per  weapon.® 
Proeuring  the  desired  10,000  weapons  at  a  unit  eost  of  $1.2  million 
requires  $12  billion.  There  do  appear  to  be  eheaper  alternatives.  “One  US 
defense  eontraetor  reported  his  eompany  eould  build  a  eruise  missile  with 
300  NM  range  for  $100,000.”^®  Some  eurrent  preeision  weapons  are  mueh 
more  expensive,  sueh  as  the  GBU-36  ($143,000),  GBU-15  ($204,000),  and 
AGM-130  ($424,000).  At  $500,000,  the  ALCM  would  still  appear  to  be 
eompetitive  with  these  weapons.  The  weapons  proeurement  eosts 
detraet  from  the  eoneept’s  value,  but  without  the  weapons  there  is  no 
foree  to  apply. 

Current  treaties  restriet  the  US’s  ability  to  retrofit  nuelear  armed  eruise 
missiles  with  eonventional  warheads.  The  START  II  eounts  all  AGM-86 
ALCMs  and  AGM-129  advaneed  eruise  missiles  against  the  nuelear 
threshold.  All  ALCMs  initially  flight-tested  from  heavy  bombers  on  or 
before  31  Deeember  1988  (AGM-86),  or  those  that  do  not  have  external 
differenees  that  distinguish  eonventional  from  nuelear  weapons  by 
national  teehnieal  means  fall  into  this  eategory.^^  In  other  words,  starting 
a  new  eonventional  only  eruise  missile  program  for  transport  bombers 
bypasses  the  restrietions  within  START  I  and  II,  while  meeting  the  needs 
of  the  war -fighting  eommanders. 

Operational  Considerations 

The  USAF  ean  ereate  a  transport-bomber  foree  element  with  a  relatively 
small  investment  (exeluding  weapons  eost)  by  using  existing  transport 
forees.  Doing  this,  however,  would  be  at  the  expense  of  lift  eapaeity  and 
would  delay  elosing  forees  eurrently  required  in  the  TPFDD.  As  ehapter  2 
addressed,  there  are  advantages  in  using  the  aireraft  in  this  role,  espe- 
eially  if  their  use  aids  in  halting  the  invasion  forees  earlier  than  would 
have  oeeurred  otherwise.  However,  a  potentially  larger  payoff  exists  by 
proeuring  additional  lift  assets,  using  them  in  the  transport  role  to  fulfill 
the  peaeetime  shortfall  and,  if  required,  by  employing  them  in  a  foree 
applieation  role  as  an  integral  part  of  the  Phase  I  halting  foree.  Tables 
9-11  depiet  a  series  of  exeursions  in  whieh  up  to  three  squadrons  of  C- 
5/C-17/KC-10/B-747-400S,  operating  from  the  CONUS,  employ  4,600 
ALCMs  against  targets  in  MRC-E.  The  quantity  of  ALCMs  is  signifieant 
beeause  it  represents  the  number  of  fixed  infrastrueture  and  enemy  air 
defense  targets  listed  in  table  2  (ehapter  2)  plus  an  additional  15  pereent 
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Table  9 
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UTE — objective  utilization  rate 


Table  10 
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UTE — objective  utilization  rate 


Table  1 1 
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LITE — objective  utilization  rate 


refly  increment  to  account  for  ineffective  missiles  (Pg=.85).  As  table  9 
shows,  a  squadron  of  C-5s  will  fly  4.24  sorties  per  day  and  employ  the 
4,600  missiles  in  22.58  days.  In  comparison,  the  B-747-400,  carrying  72 
missiles  per  sortie,  attacks  its  targets  in  a  little  over  10  days!  The  real 
value  of  striking  the  fixed  targets  is  that  it  frees  bombers  from  the  mis¬ 
sion,  allowing  them  to  carry  heavier  weapons  loads  and  concentrate  their 
efforts  against  the  mobile  fielded  forces. 

Clearly  there  are  opportunity  costs  associated  with  this  concept,  both 
in  terms  of  cargo  not  delivered  when  operating  in  the  bomber  role  and 
missiles  not  delivered  while  operating  in  the  transport  role.  The  opportu¬ 
nity  cost  for  the  C-5  after  23  days  is  approximately  6,230  s/t.  This  repre¬ 
sents  a  cargo  throughput  reduction  of  5.2  percent  from  the  total  organic 
lift  capability  (1.686  of  32  MTM/D  military  capability). 

US  Transportation  Command  recently  validated  these  excursions 
against  the  actual  MRC-E  TPFDD.^^  In  the  excursion,  planners  decre¬ 
mented  available  airlift  forces  by  one  squadron  of  C-17  equivalents  for 
seven,  15,  and  30  days.  This  resulted  in  an  increase  in  closure  time  by  2 
percent,  4.3  percent,  and  6.8  percent  respectively.  These  small  decre¬ 
ments  indicate  that  there  is  sufficient  lift  available  to  transport  bomber 
elements,  fighter  squadrons,  and  other  forces  capable  of  immediately 
attacking  the  invading  forces.  While  the  6,230  s/t  may  still  appear  to  be 
significant,  and  it  is,  it  equates  to  less  than  an  armored  battalion’s  worth 
of  forces  and  their  sustainment  for  45  days.^'^  For  comparative  purposes, 
table  12  provides  an  illustration  of  the  size  and  requirement  of  US  Army 
forces.  As  chapter  2  posits,  the  operational  benefits  of  striking  4,000  tar¬ 
gets  immediately  outweighs  the  risk  of  closing  a  battalion  of  equipment  23 
days  late. 


Table  12 

US  Army  Air  Transportation  Requirements 


Required  Aircraft  Loads 

Unit  Type 

Cargo  (S/T) 

C-17 

C-5 

B-747-400 

FT2  Required 

Air  Assault 
Division 

44,573 

991 

685 

610 

891,460 

Airborne  Division 

29,568 

657 

455 

405 

591,360 

Armored  Division 

121,318 

2,696 

1,867 

1,660 

2,426,360 

Infantry  Division 

74,150 

1,648 

1,141 

1,015 

1,483,000 

Mechanized 

Division 

120,663 

2,682 

1,857 

1,651 

2,413,260 

Armored  Cavalry 
Regiment 

36,943 

821 

568 

506 

738,860 

Light  Infantry 
Division 

20,995 

467 

323 

287 

419,900 

Source:  Military  Traffic  Management  Command,  Transportation  Analysis  Report  Generator,  Tabie  of  Organization  and 
Equipment/Standard  Equipment  Configuration  Fiie,  October  1 993,  58. 
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Operational  Advantages  and  Concepts 

The  transport  bomber  offers  the  CINC  and  joint  forees  air  eomponent 
eommander  (JFACC)  an  array  of  options  that  presently  do  not  exist. 
Historieally,  aireraft  have  been  typeeast  with  an  identifiable  mission. 
Obviously,  bombers  have  but  one  mission — foree  applieation.  Treaty  veri- 
fieation  agreements,  the  aireraft’s  size,  and  basing  restrietions  make  the 
aireraft  suseepbble  to  eonstant  surveillanee.  In  faet,  if  the  United  States 
has  a  nuelear  bomber  withhold  and  is  trying  to  send  an  unambiguous 
warning  to  an  aggressor,  the  bombers  will  often  be  plaeed  in  loeations  to 
make  it  easier  for  the  aggressor  to  eolleet  intelligenee.  The  faet  that  trans¬ 
ports  are  ubiquitous  and  eapable  of  employing  foree  add  an  element  of 
uneertainty,  thus  eomplieating  their  ability  to  traek  and  estimate  our  rel¬ 
ative  firepower.  The  transport  bomber  exploits  this  uneertainty  through 
the  element  of  surprise.  Clausewitz  reeognized  as  mueh  and  stated, 
"whenever  it  is  aehieved  on  a  grand  seale,  it  eonfuses  the  enemy  and  low¬ 
ers  his  morale. 

Transport  bombers  have  the  potential  to  be  the  "gunship"  of  the  future. 
Transport  bombers  eould  be  eapable  of  earrying  a  wide  variety  of  eruise 
missile  rounds,  ineluding  high  explosive,  antiarmor/antipersonnel/runway 
eratering  submunitions,  antiradiation,  reeonnaissanee,  and  deeoys.  The 
ability  to  retarget  weapons  in  flight  enhanees  this  flexibility.  Ostensibly, 
the  aireraft  eould  loiter  in  a  standoff  orbit  awaiting  orders  to  attaek  tar¬ 
gets,  mueh  the  same  as  eurrent  fighters  and  gunships  do  today.  This  eon- 
eept  also  allows  for  immediate  restrike  of  targets  upon  reeeipt  of  negative 
battle  damage  assessment  reports. 

The  ability  of  transport  bombers  to  operate  anywhere  in  the  world  and 
deliver  a  sizable  payload  offers  numerous  options  for  future  eommanders. 
One  option  would  be  to  use  them  to  replaee  eurrent  US  Army  Corps  assets 
sueh  as  the  Army  taetieal  eruise  missile  system.  Transforming  the  plat¬ 
form  into  aerial  support  moves  forees  and  assets  from  the  theater  front  to 
the  rear  (worst  ease),  or  out  of  the  theater  altogether  (best  ease).  The 
greater  the  distanee  between  the  forees/assets  and  the  enemy  threat,  the 
smaller  the  seeurity  and  logistieal  requirement.  This  also,  in  turn,  reduees 
airlift  and  sea  lift  deployment  requirements.  Obviously,  the  ability  to  eoor- 
dinate  and  exeeute  between  sendees,  as  well  as  mobility  and  bomber 
organizations  will  be  inereasingly  tested. 

The  transport-bomber  element  within  the  foree  must  be  able  to  integrate 
with  both  the  mobility  organizations  and  foree  applieation  organizations. 
Seheduling  priorities  and  eoordination  are  two  areas  for  potential  eonfliet. 
The  theater  air  eommander’s  foeus  is  on  eondueting  an  effeetive  theater  air 
eampaign  while  the  mobility  eommander’s  responsibilities  lean  more 
towards  the  nation’s  mobility  requirements.  This  is  not  to  say  that  the  two 
eould  not  be  the  same  objeetlve.  It  does  say,  however,  that  a  natural  frietion 
exists  between  the  two.  The  AC- 130,  having  at  times  served  two  masters 
under  the  theater  speeial  operations  eommander  and  the  JFACC,  may  pro- 
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vide  some  lessons  regarding  operations  aeross  funetional  lines.  Certainly, 
there  are  organizational  eoneepts  that  ean  ease  the  natural  tensions 
between  the  two  eomponents,  as  well  as  the  administrative  elements. 

There  are  a  number  of  organizational  ehanges  the  USAF  ean  make  to 
inerease  the  effieieney  and  effeetiveness  of  transport-bomber  forees.  The 
first  ineludes  ereating  new  organizations,  similar  in  eoneept  to 
Aeromedieal  Evaeuation  Squadron,  that  are  responsible  for  the  "baek  end 
of  the  aireraft"  during  bomber  operations.  These  units  would  be  responsi¬ 
ble  for  all  operations  and  funetions  pertaining  to  the  bomber  mission 
exeept  for  aireraft  operations.  Its  responsibilities  would  inelude  providing 
the  mission  planners,  workstation  operators,  and  weapons  programmers 
required  for  in-flight  operations  and  all  loaders,  maintenanee  personnel, 
and  oversight  of  weapons  and  MFC,  offensive  avionies  system,  and 
weapons  modules.  Programmers  should  eolloeate  these  weapons  units 
with  their  weapons;  however,  they  do  not  need  to  eolloeate  the  weapons 
on  transport  bases.  This  employment  eoneept  allows  both  the  front-end 
and  baek-end  erews  to  foeus  on  their  eore  tasks,  just  as  flight  erews  and 
aeromedieal  evaeuation  erews  do  today. 

Conclusions 

The  transport-bomber  element  provides  the  CINC  with  inereased  eapa- 
bility  at  some  absolute  and  relative  eost.  Aireraft  and  weapons  proeure- 
ment  are  expensive  programs.  Programmers  ean  mitigate  eosts  by  substi¬ 
tuting  some  of  the  new  C-130J  aireraft  they  may  aequire  with  C-17s,  and 
by  redireeting  money  from  duplieative  programs  that  offer  less  flexibility 
like  the  USN  arsenal  ship.  Programmers  and  sendee  ehiefs  may  eleet  to 
build  a  transport-bomber  eapability  from  existing  foree  strueture.  It 
eomes,  however,  at  the  expense  of  mobility  requirements  both  in  peaee- 
time  and  in  war. 


Notes 
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ing  competitor  to  the  C-17  in  slde-by-slde  analysis  and  has  often  been  cited  in  wide  body 
cruise  mlssUe  carrier  studies,  making  It  the  logical  off-the-shelf  commercial  platform  of  choice. 

2.  PAI  are  those  aircraft  provided  for  the  performance  of  the  mission.  TAI  are  aircraft 
assigned  to  operating  forces  for  mission,  training,  test  or  maintenance.  This  Includes  pri¬ 
mary,  backup,  attrition,  and  reconstitution  reserve  aircraft.  In  terms  of  the  C-5,  Lockheed 
still  maintains  the  capability  to  produce  the  C-5,  as  Indicated  by  their  submission  of  a  C- 
5D  proposal  In  the  NDAA  analysis.  "USAF  Almanac,”  Air  Force  Magazine  78,  no.  5  (May 
1995):  51. 

3.  The  first  wave  of  the  Balkan  airlift  In  Operation  Joint  Endeavor  lasted  from  4 
December  1995  to  18  January  1996.  At  the  time,  C-130s  flew  490  missions  and  carried 
445  passengers  and  1,542  s/t  of  cargo,  while  C-17s  flew  367  missions  and  carried  3,166 
passengers  and  9,250  s/t.  "The  Air  Force  In  the  Balkans,  "  Air  Force  Magazine  79,  no.  3 
(March  1996):  26. 

4.  "USAF  Almanac,"  52-53. 
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while  the  O&S  costs  are  $202  million  and  $161  million  respectively. 

6.  DOD  Press  Releases,  Navy,  DARPA  Ink  Agreement  For  Arsenal  Ship,  and  Navy  Sets 
Sea  Missile  Goal,  25  March  1996. 

7.  Rough  order  of  magnitude  costing  estimate,  C-17  Derivatives  Division,  McDonnell 
Douglas  Corporation. 

8.  Contractors  can  build  new  offensive  avionics  and  MPC  planning  computers  using 
off-the-shelf  computers  today  at  a  cost  of  less  than  $200,000.  The  $1  million  figure  is  a 
rough  order  of  magnitude  costing  figure  until  engineers  complete  the  analysis. 
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Chapter  5 


Conclusions 


We  should  base  our  security  upon  military  formations  which  make  maximum  use 
of  science  and  technology  in  order  to  minimize  numbers  of  men. 

— Dwight  D.  Elsenhower 

The  transport-bomber  eoneept  appears  to  be  viable  and  offers  improved 
eapability  that  goes  beyond  the  margins  of  traditional  foree  applieation 
and  foree  enhaneement  roles  and  missions.  As  a  result,  its  versatility 
enhanees  the  overall  eapabilities  of  the  nation  by  produeing  a  multirole 
aireraft  that  provides  paybaek  in  times  of  erisis  and  in  peaee. 

The  transport  bomber  is  operationally  viable  as  an  ALCM  earner. 
Augmenting  the  halting  foree,  it  is  eapable  of  providing  immediate  offen¬ 
sive  eombat  power  against  fixed  infrastrueture  and  surfaee-to-air  defense 
targets.  This,  in  turn,  allows  organie  bombers  to  maximize  weapons  pay- 
loads  while  foeusing  their  efforts  on  the  invading  forees. 

The  transport-bomber  eoneept  is  teehnologieally  feasible  in  various 
delivery  methods,  but  only  for  partieular  weapon  systems.  The  “Stop 
Light”  ehart  at  table  13  summarizes  these  findings.  The  MEITS  delivery 
method  provides  the  best  eapability  in  terms  of  mission  reeonfiguration 
and  sortie  regeneration,  while  redueing  the  number  of  struetural  modifi- 
eations  neeessary  for  multirole  employment. 


Table  13 

Summary  of  Technical  Assessment 


Manual  Delivery 

Air-drop  Delivery 

METS  Delivery 

C-5 

Yellow 

Yellow 

Yellow 

C-17 

Yellow 

Green 

Green 

KC-10 

Red 

Red 

Yellow 

B-747-400 

Red 

Red 

Yellow 

The  eost  of  the  transport-bomber  eoneept,  ineluding  weapons,  is  sub¬ 
stantial.  Table  14  summarizes  the  eosts  of  the  eruise  missile  earner  pro¬ 
gram.  There  are  a  number  of  areas  that  offer  opportunities  to  trim  program 
and  operating  eosts  within  the  aireraft  and  weapons  aequisition  programs. 
In  the  aggregate,  the  money  spent  on  the  transport-bomber  element  buys 
both  long  range,  PGM  employment  eapability  and  air  transport  eapability. 
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Table  14 

Cruise  Missile  Carrier  Cost  Summary 


Cruise  Missile 
Carrier 

20- Year  Life 
Cycle  Cost 
($M) 

Modernization 
on  ($M) 

Weapons  20- Year 
Life  Cycle  Cost 
($M)* 

Total  Cost 
{$M) 

USN  Arsenal  Ship 

$  4,804 

$  0 

$45,000“ 

$49,804 

C-17 

$15,840 

$216 

$36,000 

$52,056 

C-5 

$13,768 

$216 

$36,000 

$49,984 

B-747-400 

$10,752 

$216 

$36,000 

$46,948 

‘Acquisition  cost  may  be  as  iow  as  one-tenth  that  depicted  depending  on  manufacturer  and  required  quantity. 
”TLAM  costs  are  higher  than  ALCMs  because  of  the  addition  of  a  rocket  booster. 


Implications 

The  transport-bomber  eoneept,  if  aeeepted,  has  far-reaehing  program¬ 
ming  and  doetrinal  implieations.  Currently,  the  Joint  Requirements 
Oversight  Couneil  (JROC)  uses  the  joint  warfare  eapabilities  assessment 
(JWCA)  proeess  to  generate  innovative  insights  as  to  how  to  build  joint 
military  eapabilities  J  While  the  JWCA  proeess  emphasizes  eapabilities 
and  not  platforms,  its  efforts  largely  deal  within  mission  areas  and  laek 
the  flexibility  to  eonsider  programs  that  eross  mission  areas.  For  instanee, 
two  assessment  areas  deal  with  strike  and  strategie  mobility  and  sustain¬ 
ability.  Eaeh  also  has  speeifie  direetorates  on  the  Joint  Staff  responsible 
for  the  eonduet  of  the  assessments — J8  for  strike  and  J4  for  mobility  and 
sustainment.  Under  whieh  assessment  and  direetorate  would  the  trans- 
port-bomber  eoneept  belong?  Similar  arguments  ean  be  made  within  the 
Air  Foree.  Does  Air  Mobility  Command  or  Air  Combat  Command  sponsor 
the  program?  The  subjeet  of  ownership  pertains  to  doetrine  as  well. 

The  transport-bomber  eoneept  requires  some  reevaluation  of  mobility 
and  foree  applieation  doetrine.  Currently,  the  two  are  separate  and  dis- 
tinet.  Likewise,  planners  need  to  integrate  the  eommand  and  eontrol 
meehanisms  of  both.  The  strength  of  the  transport-bomber  eoneept  is  the 
ability  of  the  aireraft  to  swing  its  mission  on  eommand.  It  needs  a  doetrine 
that  aeeounts  for  this  and  the  requisite  eommand  and  eontrol  flexibility  to 
maximize  its  effeetiveness  and  effieieney. 

Today’s  planners  and  strategists  must  devise  superior  employment  eon- 
eepts  for  future  weapons.  Teehnology  alone  will  not  be  enough  to  win 
wars.  As  in  past  wars,  the  side  that  has  the  best  eoneept  of  operations  in 
the  future  will  be  vietorious.^  The  transport  bomber  has  the  potential  to 
be  a  revolutionary  ehange,  and  it  is  the  revolutionary  ehange  that  affeets 
the  ehange  in  the  eharaeter  of  war. 
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